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Summary 
 
The Information and Communications Technology (ICT) skills shortage is of national and 
international concern.  Modern business practices require the implementation of new 
technologies supported by a workforce with current and diversified ICT skill-sets. Acquiring 
suitable ICT skills has become a difficult task and employers are seeing government 
intervention at all levels. 
The school system in South Africa is under increased pressure and is faced with continuously 
declining matriculation pass rates, specifically in subjects such as science and mathematics. 
Schools are experiencing a decline in the number of scholars (learners) enrolling for the 
Information Technology (IT) school curriculum. The IT curriculum at school level is being 
criticised; under-prepared teachers are blamed and lack of suitable facilities highlighted. 
Surveys conducted amongst grade 9 and grade 12 scholars in the Eastern Cape have shown 
that scholars are not considering careers in ICT. Teachers, career/guidance counsellors and 
parents contribute to scholars‟ career decisions and are not encouraging scholars to pursue 
careers in ICT. 
Tertiary institutions in South Africa and internationally, are experiencing a decline in student 
enrolments and in pass and throughput rates. Industry is holding tertiary institutions 
responsible for not providing the “correct” ICT graduate skill-sets and passing an insufficient 
number of quality ICT graduates desperately required by industry. The accreditation of 
computing degree programs, such as Computer Science (CS), Information Systems (IS) and 
Information Technology (IT), collectively referred to as CIT, offered by tertiary institutions is 
becoming an international requirement.  
The ICT industry is constantly changing and new job requirements and new career 
opportunities are frequently introduced. Graduates entering the ICT industry should have 
acquired knowledge about ICT career tracks in order to specialise and choose a suitable career 
path. Tertiary CIT degree programs should further be linked to specific career tracks and 
provide a multi-disciplined education to graduates.    
 
 
ii 
 
ICT graduates working in industry utilise skills obtained in under-graduate and post-graduate 
CIT degree programs. The ICT graduates have also obtained valuable skills working in 
industry, including business skills and soft skills. ICT skill surveys have identified the 
graduate skills gap, indicating ICT skills industry requires from graduates completing tertiary 
level qualifications. ICT graduates working in industry, for example indicated that 
programming in some cases is over-emphasised at school and tertiary level and that soft skills 
are ignored by tertiary institutions.  An ICT Graduate Skills Classifications Framework is 
developed to address the graduate ICT skills gap and highlight important business skills, soft 
skills, technical skills and programming skills required by industry.  
In this thesis, an Industry ICT Value Chain Model is further developed that suggests a holistic 
approach to the problems experienced at all levels of ICT skills development, including 
government, industry, tertiary education institutions and at school level. Results from a 
number of research surveys conducted along the proposed Industry ICT Skills Value Chain 
Model indicated that problems exist at all stages in the value chain and that the problems can 
only be addressed involving government, industry and tertiary institutions collectively. A 
number of interventions is required and the support from industry is essential in achieving 
overall success in addressing the ICT skills shortage in South Africa. A proposed Industry 
ICT Skills Value Chain Model that can be utilised to address the ICT skills shortage in South 
Africa is presented.  
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Chapter 1 : Introduction 
 
1.1 Background 
The current business environment has increasingly become more complex, dynamic and 
turbulent at the macro and micro levels. Businesses are faced with globalisation, new 
technologies, politics, social and economic issues, changing business practices, including 
more demanding customers and increased competition regarding new products and services 
(Llorens-Garcia, et al., 2009). Businesses further have to deal with a changing and integrated 
role and use of information and communication technologies (ICT).  
The modern business environment is constantly changing and new business practices, such as 
Customer Relationship Management (CRM) and Business Intelligence (BI) are current 
practices pursued by business. ICT supports almost all business functions and requires 
specialised ICT skills and end-user support.  The use of new technologies provides businesses 
with strategic advantage and new business opportunities and possibilities. 
The ever changing business practices are shadowed by an even faster changing ICT 
landscape. ICT has undergone rapid changes over the past decades and technology trends 
include e-commerce, mobile commerce, service oriented architectures and social networking. 
The ICT landscape is experiencing radical change and new technologies are providing new 
and invigorating prospects, business opportunities and competitive advantage. Software as a 
Service (SaaS), Service Oriented Architectures (SoA) and Cloud Computing are new 
technologies modern businesses are currently implementing.  
The physical business world is being integrated with virtual business worlds and social 
networking sites, such as Second Life is, for example being used by Toyota for customer 
relationship management and marketing (Turban and Volonino, 2010). Businesses are 
starting to utilise social networks to expand and conduct business operations. Facebook, for 
example, is used by some companies for project management meetings and professional 
networking sites such as Linked-In provide professional collaboration.  
Businesses generally manage their own ICT services (in-sourcing) or outsource ICT services 
to ICT outsourcing companies locally or off-shoring to an international ICT services 
company. Businesses in-sourcing ICT services and ICT outsourcing companies require 
 2 
 
different ICT skill sets. Business obtains ICT skills mainly from tertiary institutions and 
training institutions. In South Africa, the ICT skills debate, currently focuses on the 
misalignment between ICT skills requirement by business and the ICT skills provided by 
tertiary and training institutions.  
The use of new technologies provides businesses with a technological competiveness and 
advantage and new business opportunities and possibilities. ICT skills have become an 
international commodity and countries like China and India have established large ICT 
industries. Labour in these countries is relatively cheap and they can compete favourably with 
international ICT application development. 
The World Economic Forum – The Global Information Technology Report 2008-2009 
indicates that ICT is “the catalyst for growth in the current global turmoil” (GEF–GITR, 
2009). The decline in the number of people acquiring ICT skills over the past years and the 
limited numbers of people entering the ICT career market, is of major concern. The American 
congress passed an ICT skills shortage national priority plan to try to address the ICT skills 
shortage problems (GEF-GITR, 2009).  
The Information and Communications Technology (ICT) sector is experiencing a continued 
skills shortage and various initiatives have been launched to address the problem. Businesses 
continually struggle to find qualified and suitably skilled ICT personnel (Cameron, 2008; 
Baily and Stefaniak, 2001). In 2007, the Information Technology Association of America 
(ITAA) identified the need to double the number of graduates in Science, Technology, 
Engineering and Mathematics over the next ten years to maintain ICT competitiveness in the 
U.S.A. (Cameron, 2008). 
The forecast for 2009/2010 was that the demand for ICT skills would exceed the supply by 
more than 20%. A strong demand exists for ICT skills in the project management, process 
management; configuration management and change management areas and other areas, 
including application and database development, systems and business analysis and ICT 
network and support professionals (Merkofer and Murphy, 2010).  
Businesses continually struggle to find qualified and properly trained Information and 
Communication Technology (ICT) staff (Cameron, 2008; Bailey and Stefaniak, 2001). At the 
South-Africa-Ireland education conference in Dublin, the Minister of Education, Mrs Naledi 
Pandor MP, stated that „We are short of men and women with IT skills. All recent studies and 
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surveys confirm what we already know about scarce skills – management, engineering, and 
IT are key areas of shortage‟ (Pandor, 2006). The minister confirmed this statement when she 
signed the Birchwood Declaration in 2008 in Johannesburg, stating that the ICT skills 
shortage needs government intervention.  
Businesses requiring the extensive ICT skill-sets find it difficult to recruit suitably qualified 
ICT graduates. The national and international ICT skills shortage, combined with the lower 
number of ICT graduates graduating from tertiary institutions annually and government 
BBBEE requirements, makes it difficult for businesses to recruit suitably qualified 
employees. Businesses utilise various strategies to recruit ICT graduates, such as bursary 
schemes, university placement programs, internships and partnerships with the relevant ICT 
departments at tertiary institutions.   
Research conducted in South Africa on the ICT graduate skill requirements indicates that the 
ICT skills taught at tertiary level do not sufficiently prepare students for the expectations of 
their roles in employment (Merkofer and Murphy, 2010). The practical application of the 
skills taught was a significant component missing from the ICT skills education and training 
received at tertiary level. The research study highlighted the importance of specialist and 
professional skills and the important role of soft skills. The soft skills included time and 
communication management, project management, presentation and written skills.  
The ICT industry has shifted from employing programmers to employing more business 
analysts and “integrators”, therefore the assumption that ICT professionals will engage in 
developing custom software is no longer supported by labour market demand (Gallivan, et 
al., 2004). Instead the ability to carry out enterprise-wide tasks, such as Business Process Re-
engineering, will become the defining characteristic of the future IS professional “integrator”, 
replacing traditional systems development. ICT jobs are changing from system development 
to systems integration and have become more diversified and generic (Kirkham and 
Seymour, 2005; Noll and Wilkins, 2002).  
The ICT function needs to be repositioned as the enterprise process management resource 
and requires the “retooling of the IT workforce” (Mahoney, 2005). Gartner‟s 2008 CIO list of 
Top Ten Technology Priorities indicated that Business Process Improvement was first on the 
Top 10 Business Priorities list and Enterprise Applications (Enterprise Resource Planning 
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(ERP), Customer Relationship Management (CRM) and cloud computing) were second on 
the list (Gartner, 2009).  
Computer Science (CS), Information Systems (IS) and Information Technology (IT), 
collectively referred to as CIT, are perceived as difficult subjects at tertiary institutions. The 
difficulties experienced by students taking these courses have been attributed to different 
reasons. These include the inability of students to understand abstract concepts, 
underdeveloped problem solving skills and the practical nature of the subject as opposed to 
other theory-based courses (Prabakhar, et al., 2005).   
The initial curriculum followed by CIT (CS, IS, IT) departments at tertiary institutions was 
initially derived from mathematics. Students, for example, were taught relational algebra 
when completing a database course. The curricula followed today by the CIT departments at 
tertiary institutions generally utilise the ACM, IEEE and ABET accredited curriculum 
guidelines, discussed in Chapter 5. ICT departments at tertiary institutions focus on teaching 
fundamental ICT principles and strive to teach current ICT skills required by industry. Rapid 
business and technological changes require institutions providing ICT skills to adapt and 
implement new ICT programs.  
Implementing new curricula programs and changing existing programs at a tertiary institution 
can be a slow and cumbersome process that can take up to three years to implement. 
Computer Science, Information Systems, Informatics, Information Technology and other 
associated departments are establishing Industry Advisory Boards (IAB) to assist with 
curriculum programs and provide closer alignment with industry. CIT departments at selected 
universities in S.A. have accreditation with international organisations such as the British 
Computer Society. 
Information Technology (IT) is a subject offered to Grade 10-12 scholars (learners) in South 
Africa at selected schools. Currently, schools are experiencing problems offering IT. The 
main reasons for the problems being experienced are the difficult and over full curriculum, IT 
staff availability, under qualified staff and costly resources. Scholars perceive IT to be a 
difficult subject and rather chose Computers, Applications and Technology (CAT) as an 
alternative. Scholars‟ perceptions of IT at school, ICT at tertiary institutions and ultimately 
ICT careers have changed and scholars are not pursuing an ICT career. This ultimately 
contributes to the ICT skills shortage experienced by industry today.  
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In South Africa, business obtains ICT skills mainly from tertiary and training institutions. 
One aspect of the ICT skills debate currently focuses on the misalignment between ICT 
graduate skill required by industry and the graduate ICT skills competencies provided by 
tertiary and training institutions. This misalignment will be a primary focus of this research 
study, including the study of declining ICT graduate enrolment figures.  
1.2 The Research Problem 
The practical problem researched in this study is based on the realisation that the quality of 
ICT education in South Africa is not satisfying the needs of employers and is thus not 
providing quality ICT professionals with the required skills and knowledge-sets. Existing 
frameworks in literature may not be appropriate to the South African environment as 
difficulties with learning are magnified when students have diverse educational, language, 
employment and cultural backgrounds (Davis and Comeau, 2004). Industry has indicated that 
the CIT (Computer Science – CS, Information Systems – IS, Information Technology – IT) 
curriculum is seen as not providing adequately skilled ICT graduates.  
The core problem of this study is to determine how the problems experienced along the ICT 
skills value chain, including school level education, tertiary education and industry ICT skill 
requirements can be addressed.  Scholars are not choosing ICT careers, enrolment figures are 
declining at tertiary institutions and industry is experiencing a major ICT skills shortage. 
Tertiary institutions are one of the suppliers of ICT skills to businesses globally.   
The author has developed an Industry ICT Skills Value Chain Model (Appendix A). This 
diagram indicates the School IT system, the Tertiary CIT education system and the industry 
ICT requirements. The problems experienced by each of the three components at each stage 
are indicated on the diagram. The proposed research and deliverables from the research at 
each stage are indicated at the base of the Industry ICT Skills Value Chain Model. The 
problems experienced are at tertiary and school level.  
At tertiary level, business and industry leaders indicate that tertiary institutions do not 
adequately: 
 Educate students with the current ICT skills required by current business trends; 
 Follow and align ICT with current business strategies;  
 Adopt and teach new ICT technologies; 
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 Implement and teach required accredited ICT courses;  
 Inform students about the variety of ICT career choices and opportunities;  
 Interface with industry through Industry Advisory Boards; and  
 Address IT school problems and learner perceptions of the ICT industry. 
At school level, the problems faced by the school system presenting IT as a subject are: 
 Curricula problems; 
 Problems related to teaching IT; 
 Availability of skilled teachers; and 
 Learner perceptions of IT and the ICT Industry in particular.  
The research problem investigated in this study is based on the realisation that the quality of 
ICT graduate education in South Africa is not providing quality ICT professionals with the 
required skills and knowledge and is not satisfying the needs of ICT graduate employers 
(Merkofer and Murphy, 2010).  
An extensive study by Accenture in 2007 investigated 20 South African universities 
(Merkofer and Murphy, 2010). The Accenture study was based on 2007 figures and found 
that there is a high degree of mismatch between graduate skills produced by universities and 
industry ICT skill requirements. In this study, the author specifically investigates the current 
2010 ICT graduate skill requirements.  
The research questions relating to industry addressed in this study are: 
1. What are the current and future ICT skills required by industry ICT employers? 
2. Does industry find it difficult to recruit ICT graduates? 
3. Which recruitment strategies do employers of ICT graduates utilise?  
4. What are the ICT graduate perceptions of the industry ICT skills requirements? 
The research objectives relating to industry addresses in this study are: 
 Investigate the current ICT graduate skills shortage in South Africa; 
 Study the industry ICT graduate skill requirements and establish the status of current 
industry ICT skill requirements; 
 Investigate the difficulties in recruiting ICT graduates; and 
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 Identify ICT graduate recruitment strategies which could assist and can be utilised by 
industry. 
1.3. The Thesis Statement 
The ICT skill shortage is a national and international problem. Tertiary institutions in South 
Africa must provide the ICT industry with the required number of suitably qualified ICT 
graduates. Enrolling and educating ICT graduates at tertiary level poses various problems and 
opportunities.  
The problem statement in this study is based on the following thesis statement:  
A development of a model for the alignment of ICT education with business ICT 
skills requirements.  
1.4 Preliminary Literature Study and Research 
In a recently delivered speech, prepared for the launch of the Beneficiation Strategy of South 
Africa, the former Minister of Minerals and Energy noted that it is time that South Africa 
moves away from a resource-based economy to a knowledge-based economy (PNC, 2010). In 
a knowledge-based economy, the ICT skills shortage, internationally and nationally, has been 
of great concern for businesses. Governments are intervening in an attempt to address the 
skills shortage. The decline in the number of people with ICT skills over the past years and 
the limited number of people entering ICT careers is of major concern. According to a survey 
by the ISETT SETA (Sector Education and Training Authority) there were 4,671 ICT 
occupation vacancies in 2007 (Mopaki, 2009). According to industry analysts and 
government resources the figure is much higher, being between 22,000 and 38,000 in 2007 
(Merkofer and Murphy, 2010). 
The decline in the numbers of school children taking up ICT careers (ITWeb, 2008) 
influences tertiary institutions and ultimately, businesses. Poor results of students in high 
school and especially in higher education introductory programming courses have prompted 
much of the research undertaken by various groups (Lister, et al., 2004). Despite the large 
contributions to research over the last two decades, students are still struggling to cope with 
introductory IT courses, such as programming, as these contributions have had a limited 
effect on classroom practice (Pears, et al., 2007).  The large amount of active research 
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continuing to take place in this field is another indication that further solutions to the 
problems experienced by ICT students, are required.   
Figure 1-1 indicates a worldwide decline in the availability of ICT skills. The quality of 
maths and science education in South Africa and the youth interest in science are declining. 
The government prioritisation of ICT in South Africa, Finland and Mexico is declining; 
however the opposite is true in India and Vietnam. Businesses are increasingly investing and 
training staff in most countries with South Africa and India showing the highest increases 
between 2003 and 2007. All the above influences the ICT skills supply and South Africa 
shows the biggest decrease in the availability of ICT skills (Figure 1-1).  
Figure 1-1: Global IT Report 2009. 
Country Benchmark Summary
This is a summary extracted from the Accenture report
INDUSTRY – ICT skills are readily 
available (index from 0 to 10)¹:
INDIVIDUAL – Youth interest in 
science is strong (index from 0 to 10)¹:
EDUCATION – Quality of math & 
science education (1 = lag behind; 
7 = amongst best in world)²:
GOVERNMENT – Government 
prioritization of ICT (1 = strongly 
disagree; 7 = strongly agree)²:
BUSINESS – Extent of staff training 
(1 = little; 7 = heavy investments)²:Mexico
India
SA
0
2007
7
6
8
Ireland
9
10
2003
Finland
2007
Vietnam
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Finland
Ireland
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Mexico
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5
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6
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0
5
4
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7
Source: ¹ IMD WCY, 2008 (no info available for 
Cuba and Vietnam);
² WEF, Global Information Technology Report, 
2004, 2008 (no info available for Cuba)
• Detailed country benchmark detail is contained in the Accenture research documents
• This slide presents a summary view of country data extracted from the World Economic Forum
 
The IT Web 2009 survey indicated a possible shortage of ICT skills in South Africa as high 
as 70, 000 (ITWeb, 2009b). In Figure 1-2, the Isett Seta ICT skills shortage figures for 
specific ICT job categories are provided and are significantly lower than other ICT skill 
shortage surveys. The Scarce Skills List indicates that for the specific ICT job categories, 
only approximately 7, 000 vacancies are available in South Africa (ITWeb, 2009c). The 
disparity among skills shortage figures released by governmental institutions and industry is 
of major concern among researchers in South Africa.  
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Figure 1-2: Isett Seta e-skills shortage figures. 
5
SCARCE SKILLS LIST
(2008 - 2011)
Occupation Code Occupation Title Total
263101 Computer Network and Systems Engineer 464
261302 Developer Programmer 417
261101 ICT Business Analyst 410
261304 Software Developer 408
313102 ICT Customer Support Officer 390
136303 Team Manager 366
263202 ICT Support Engineer 334
313104 Computer Systems Technician 259
233401 Electronics Engineer 230
261303 Software Engineer 215
261102 Systems Analyst 167
611302 Sales Representative (Business Services) 163
263205 Technical Support Services Manager 161
225203 ICT Sales Representative 142
135102 ICT Project Manager 134
221101 Accountant (General) 130
261301 Analyst Programmer 115
262101 Database Administrator 111
262102 ICT Security Specialist 102
262103 Systems Administrator 102
Other 2093
Total 6913
 
1.4.1 Demand for quality ICT professionals 
The first goal of this study is thus to design an Industry ICT Value Chain Model that can be 
utilised to address the ICT skills shortage in S.A. The second goal will be to test the 
effectiveness of the model in the Eastern Cape, South Africa. The results of this study will 
provide useful guidelines and benefits to businesses, utilising ICT, ICT practitioners and 
researchers. The research aims to contribute to the body of knowledge by trying to determine 
the following: 
 A comprehensive set of competencies for ICT graduates required by employers; 
 A set of factors affecting the selection of ICT careers; 
 An integrated analysis of strategies for the successful implementation of e-skills in the 
ICT curricula; 
 How scholars/learners at high school level in S.A. can be educated about ICT careers;  
 How students can be exposed to possible career paths in ICT;  
 How a university can align skills development with industry ICT skill requirements; 
 The development and evaluation of an Industry ICT Skills Value Chain Model to 
address the ICT skill shortage experienced in South Africa;  
 The impact of adopting one or more strategies at a South African university; and 
 The benefits of applying the model in South Africa.  
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In spring 2007, the Information Technology Association of America (ITAA) identified the 
need to double the number of graduates in science, technology, engineering and mathematics 
over the next ten years to maintain IT competitiveness in the U.S. (Cameron, 2008). The 
ITAA and Washington Trade Group expect this trend to increase, rather than just continue.  
According to the e-Skills council, “South Africa‟s Information Communication Technology 
(ICT) needs have to be addressed in order to further development and service delivery” (E-
Skills, 2008). A survey undertaken by ITWeb and the Johannesburg Centre for Software 
Engineering (JCSE) revealed that the real ICT skills shortage going into 2009 can be as high 
as 70, 000 practitioners (ITWeb, 2008).  In addition to a shortage of IT skills, the industry has 
shifted from employing programmers to employing more business analysts and “integrators”, 
therefore the assumption that IS professionals will engage in developing custom software is 
no longer supported by the labour market demand (Gallivan, et al., 2004).  
Businesses require ICT skills which tertiary institutions and ICT Training institutions must 
provide. Government policies and interventions affect business and ICT industries. The 
research undertaken at industry level and proposed outputs are indicated at the base of Figure 
1-3. Governmental interventions, the ICT skills shortage and the ICT skill requirements will 
be addressed in this research study.  
Figure 1-3: Business ICT requirements. 
Business In-house ICT Dept
Skill Requirements (In-house)
Modern Business Trends
Business ICT Skill requirements
Business Outsourced ICT Services
Skill Requirements (Outsourced)
ICT Trends: (Inter) National
ICT Skill Requirements and Shortages: S.A. and International
S.A. Tertiary Institutions
(University and Comprehensive) 
ICT Training 
Institutions
School  System and Learners G
ov
er
nm
en
ts
• Report 
on Gov 
inter-
ventions
• Report 
on Buss 
trends  
• Report 
on ICT 
trends 
• Report on ICT skill shortages
• Report/survey on ICT skill 
requirements with industry 
• Proposed model to address all issues 
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1.4.2 Preliminary research at tertiary level.  
The purpose of this research is to evaluate the required education of ICT skills in the CS, IS 
and IT (CIT) curricula and improve the performances of students in under-graduate and post-
graduate tertiary education in South Africa. Factors that affect the successful adoption of 
these strategies will also be examined. There is increased pressure from both students and 
industry for universities to provide courses in the CS, IS and IT curricula which will ensure 
graduates with marketable ICT skills (Hawking and McCarthy, 2000). Unlike general 
computer skills, ICT user and management skills are not widely found in the working 
population (Davis and Comeau, 2004).  
Students are not adequately prepared for the work environment of the ICT employee, where 
all of the layers of databases, networks and applications must be combined to support and 
align with business strategy (Cameron, 2008). Many universities have incorporated ERP into 
the curricula and the extent of this varies from one university to another (Hawking and 
McCarthy, 2000; Seethamraju, 2007).  
Figure 1-4: Proposed research and deliverables at tertiary level. 
S.A. Tertiary Institutions
(University and Comprehensive) 
International 
Curriculums
(IEEE, ACM, IS)
Industry 
Boards
Dept 
Accreditation
ICT Curriculum Change Management and Business ICT skill alignment
• Survey 
other S.A.   
CS/IS  
Boards 
• Establish 
and  
Monitor –
Case study
• Report  
Graduate Skills 
Survey
• Identify gaps in 
HE vs. Industry  
Req
• Additional skills 
required
• How did HE 
prepare you?
• Your current job
• Current 
Status quo
• Curriculum  
followed at   
other CS/IS 
Depts
CIS Program 
Management
• Report  on    
how CS/IS  
Depts
manage ICT  
change
• Proposal on 
how to  
address 
HE/Industry 
Skills gap
 
Figure 1-4 indicates the five research areas that will be undertaken at tertiary level, 
specifically in the Department of Computing Sciences at the NMMU. The investigations and 
outputs/reports are indicated at the bottom of Figure 1-4. The CIT (CS, IS, IT) curricula, 
Industry Advisory Board, course, program and departmental accreditation will be covered in 
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Chapter 5. The graduate ICT skills survey is presented in Chapters six and seven. The tertiary 
institution degree program management is discussed in Chapter five. 
Teaching IT at schools has been problematic over the past years. Different programming 
languages (Delphi and Java) are used in different provinces. Schools are experiencing a 
shortage of IT teachers and IT teachers find it difficult to cover all the work prescribed in the 
IT curriculum for schools. Scholars (learners) perceive IT as a difficult subject and do not 
consider IT as a possible career option. Figure 1-5 indicates the investigation at school level 
and the outputs/reports are indicated at the base of the figure. The school research will focus 
on schools in the Nelson Mandela Bay Municipality (NMBM) area and in the broader Eastern 
Cape region.  
Figure 1-5: Proposed research and deliverables at school level. 
School  System and Learners 
Survey on 
Grade 9 
Learner 
perceptions 
of ICT careers 
in EC
Survey on 
Grade 11/12 
Learners 
perceptions 
of ICT 
careers in EC
First Year CIT 
Student 
Perceptions  
and career 
choice
Investigate 
decline in ICT 
career 
choices -
general
School IT  
Curriculum
• Report and 
Survey
• Proposal  
• Report and 
survey
• Proposal  
• Report and 
survey why 
chose ICT   
career  
• Report  • Report and 
survey
• Proposal  
 
The grade nine, eleven and twelve ICT career awareness and perceptions are discussed in 
Chapters 4, 6 and 7. The 1st Year Career Choice Survey is discussed in Chapters 5, 6 and 7. 
The decline in student enrolments at tertiary level is addressed in Chapter 4.  
1.4.3 Scholar ICT perceptions pilot study  
The questionnaire (Appendix B) utilised was initially developed by UWC and adapted by the 
Dept of IS at Rhodes University (Jacobs and Sewry, 2009). The questionnaire was updated 
and adapted to include IT as learners were familiar with this field of study at school level. A 
pilot study was conducted at Framesby High School in Port Elizabeth in September 2009. 
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Framesby High School is a co-ed ((boys and girls) public school, classified as advantaged 
and Grade 12 learners (n=204) participated in the pilot study.  
Figure 1-6 indicates that the scholars were interested in studies or careers in Medicine, Law, 
Arts and Accounting, mostly professional careers. The results further indicate that only 6% of 
the respondents were possibly interested in a career in CS, 1% in IS and 3% in IT. Scholars 
did not perceive ICT careers as career options and ICT jobs and salaries were not an incentive 
to follow this career. The results indicated that scholars had regular access to computers and 
the Internet and did not consider studying a computing-related degree program at university.  
Figure 1-6: Framesby school Grade 12 career interest in CS/IS/IT - 2009. 
 
1.4.4 University 1st Year Career Choice pilot study  
A pilot study using the 1st Year Career Interests Questionnaire (Appendix C) was conducted 
in 2008 among first year students at NMMU in the Department of Computing Sciences on 
career choices to determine the reasons why students chose a career in ICT. The first year 
students indicated that they utilised the NMMU web site to obtain information about degree 
programs and career choices. Parents and teachers were ranked as important sources of 
information when deciding on a future career.  
1.4.5 NMMU Department of Computing Sciences curriculum development.  
Two components of the research study applicable to tertiary institutions (Figure 1-4) namely 
the IS curriculum and the Industry Advisory Boards have been implemented during 
2009/2010. The Industry Advisory Board for the Department of Computing Sciences at 
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NMMU, has been established (Appendix R) and the first meeting was held on the 19 
February 2010. The role of Industry Advisory Boards will be discussed in Chapter 5. 
Research relating to the IS curriculum (Figure 1-4; Appendix Q) guided the author to conduct 
telephonic interviews or e-mail inquiries with past graduates (convenience sample, n=52), 
whose present position in the ICT industry was known by members of the Department of 
Computing Sciences or to past graduates maintaining contact with the department. The 
purpose of the survey was to establish what skills taught at NMMU were utilised in industry.  
The survey established the importance of programming skills taught in the department; 
however none of the graduates were in a programming position at present.  
A study of national and international IS Curricula was conducted and three new BCom IS 
degree programs were developed in 2009 and introduced in 2010 (Appendix Q). The degree 
is the first in S.A. incorporating Business Process Management at second year level and 
Enterprise Resource Planning (ERP) in the third year of the BCom IS degree program. The 
ERP module will include SAP R/3 as a practical component in order to prepare students to 
write the TERP 10 SAP certification examination. The IS modules are combined in three 
programs with Business Management, Accounting and Auditing.  
The BCom IS degree programs were specifically developed to equip IS students for careers 
as ERP Consultants, Business Analysts and Computer Auditors. Post graduate qualifications 
in the three BCom IS degree programs are currently being introduced.  
1.5 Research Overview 
This section will discuss the purpose and objectives of this study as well as the research 
questions and the methodology that will be used to address the objectives and answer the 
research questions. A proposed thesis structure, project plan and budget will also be provided. 
Research Ethics applications were submitted to the NMMU Research Ethics Committee and 
clearance was acquired.   
1.5.1 Purpose and Objectives 
The purpose of this research is to design, implement and evaluate a model that will support 
ICT skills development in South Africa. Following this purpose the following objectives have 
to be realised for business: 
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 Primary Objective  
To develop an Industry ICT Skills Value Chain Model to assist tertiary institutions in 
South Africa to support the attainment of ICT educational outcomes with business ICT 
skill requirements. 
 Secondary Objectives 
1. To design each of the components of the model, which will provisionally include: 
1.1 The compilation of a set of industry-relevant knowledge and ICT skill-
competencies categorisation framework for ICT graduates;  
1.2 A set of educational outcomes and measurement criteria; and 
1.3 The development of an ICT value chain and interventions at all possible     
       levels. 
2. To implement and validate a tertiary institution ICT skills model in the 
Department of CS at NMMU;  
3. The exploration of interventions in IT curriculum at school level and at tertiary 
level in the NMBM area; and 
4. The evaluation of the Industry ICT Value Chain Model for South Africa. 
1.5.2 Scope and Constraints 
The scope of this study will be limited to the ICT business requirements in South Africa, to 
the Department of Computing Sciences at the NMMU and to schools in the Eastern Cape 
province of South Africa.   
1.5.3 Research Questions 
Based on the purpose of the research and the research objectives, the main research question 
can be phrased as: 
‘How can the Industry ICT Skills Value Chain Model effectively contribute to 
alleviate the ICT skills shortage in South Africa?’ 
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The main research question is linked to RQ7 below. The secondary research questions are 
based on the main research question and are as follows: 
RQ1.What are the international and national ICT skill shortages and ICT trends? 
RQ2. What are the current industry ICT skills requirements and ICT graduate skill    
           requirements? 
RQ3. What are scholars‟ perceptions of ICT careers and the ICT industry?  
RQ4. How do CS, IS and IT (CIT) departments at tertiary institutions address the ICT skills  
         requirements? 
RQ5. How can the trends in literature be supported by surveys across the ICT Value Chain? 
RQ6. Do the research results contribute to the current ICT skills research in S.A.? 
RQ7. Can a model be developed to address significant problems highlighted in the ICT Skills 
Value Chain? 
RQ Research Strategies Thesis 
Chapters 
RQ1 Literature study: International and national ICT skill shortages and 
ICT trends. 
Chapter 2 
RQ2 Literature study: ICT industry study and ICT graduate skill 
requirements.  
Chapter 3  
RQ3 Literature study: IT school system and career interests. Chapter 4 
RQ4 Literature study: Tertiary institution offering CIT degree programs. Chapter 5 
RQ5 Implement research design. Chapter 6 
RQ6 Interviews and use of questionnaires. 
Scholar, student, industry employers and ICT graduate surveys.  
ICT graduate survey.  
Compile ICT graduate skills categorisation framework.  
Analysis of results, discussion and evaluation. 
Chapter 7 
RQ7 Final evaluation of model, suggestions and future research. Chapter 8 
  Table 1-1: Chapters addressing research questions. 
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Table 1-1 indicates how the research questions will be addressed in each chapter in order to 
reach the research objectives.  
1.5.4 Research Methodology 
The research philosophies, approaches, strategies and choice of survey methods will be 
discussed in this sub-section.  
1.5.4.1 Research Philosophy 
The research philosophy or paradigm is a way of looking at the world and is composed of 
philosophical assumptions that guide and direct thinking and action (Mertens, 2004).  
Mertens (2004) discusses four research paradigms relevant for research in education and 
psychology, namely post-positivism, constructivist, transformative and pragmatic.  The 
transformative paradigm is relevant for research focusing on ethical or cultural issues such as 
race, gender or ethnic-minority issues and is thus not considered for this research.  The 
pragmatic paradigm is a mixed-methods approach where the researcher is only concerned 
with effectiveness to judge the value of the research and this paradigm will also not be used 
by this research.  The constructivist and post-positivism paradigms will be discussed in more 
detail. 
In the constructivist paradigm, knowledge is socially constructed by people active in the 
research process and the researcher should be guided by the participants‟ point of view.  The 
methodology in a constructivist paradigm is qualitative in nature and methods such as 
interviews, observations and document reviews are predominant.  Interaction between the 
investigator and respondents is important to construct reality.  In a constructivist paradigm, 
the investigator and participant are interlocked in an interactive process whereby each 
influences the other (Saunders, et al., 2009).   
Positivism is based on the belief that the social world can be studied in the same manner as 
the natural world (Saunders, et al., 2009). Positivists believe that one reality exists and it is 
the researcher‟s task to discover that reality. Post-positivists on the other hand agree that a 
reality does exist, but argue that due to the researcher‟s human limitations, it can only be 
known imperfectly.  Surveys and experimental designs have been the primary methods used 
in positivist approaches, using statistical techniques to achieve generalisation across 
populations. 
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Researchers can therefore not prove a theory but can make it stronger by eliminating 
alternative explanations. Whereas positivists have borrowed experimentation methods from 
the natural sciences, post-positivists have realised that many of the assumptions required for 
scientific methods are not appropriate for education research involving people. Quasi-
experimental methods are therefore used in the post-positivism paradigm as in many cases it 
is not possible to randomly assign subjects. The post-positivism paradigm is mainly 
quantitative however qualitative methods can also be used (Cohen, et al., 2007; Mertens, 
2004). 
This study will adopt a mixture of positivism and realism as a research philosophy, and will 
take the approach of a critical realist. The critical realist‟s position that the social world is 
constantly changing is in line with the purpose of business research which is to understand 
the reason for phenomena as a precursor to recommending change. Business and educational 
research is concerned with the social world in which humans live. Critical realists argue that 
researchers will only be able to understand what is going on in the social world if they 
understand the social structures that have given rise to the phenomena that they are trying to 
understand. In other words what is seen is only part of the bigger picture. 
The research process is used to define the research strategy of this study in detail. Figure 1-7 
is a diagram illustrating a generic research process “onion” showing the relationship between 
the various aspects of the research process. The research philosophy is firstly identified, 
followed by the research approach, research strategy selected, the time lines and the data 
collection methods. 
Figure 1-7: The research onion (Saunders, et al., 2009). 
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1.5.4.2 Selection of a Research Approach and Strategy 
The research approach in studies can either be inductive or deductive or a combination of 
both. The deductive research approach is initiated with general ideas, including theories and 
principles and is based on general ideas, hypotheses that can be tested. An inductive approach 
starts with specific issues, including the collection of data and the creation of models. The 
research conducted in this study, required a combination of both approaches due to the 
number of surveys conducted.  
Induction is building theory, whereas deduction is the process of testing theory (Saunders, et 
al., 2009). An inductive approach emphasises gaining an understanding of the meanings 
humans attach to events and a close understanding of the research context. It is a more 
flexible structure to allow changes of research emphasis as the research progresses and has 
less concern with the need to generalise. With research into a topic that is new and on which 
there is little existing literature, it would be more appropriate to work inductively by 
generating data and analysing and reflecting on what theoretical themes the data suggests.  
Deduction involves the development of a theory that is subjected to a rigorous test. As such, 
it is the dominant research approach in the natural sciences where laws present the basis of 
explanation, allow the anticipation of phenomena, predict their occurrence and therefore 
permit them to be controlled (Collis and Hussey, 2003). Deduction emphasises moving from 
theory to data and is most suitable where there is a wealth of literature from which you can 
define a theoretical framework and a hypothesis. 
It is often advantageous to combine both of these methods and therefore, although this study 
will be mostly deductive there will be some aspects that are inductive, particularly when it 
comes to the design of the model as it is the purpose of this study to allow the emergence of 
new themes. Studies that examine causal relationships between variables may be termed 
„explanatory research‟. The emphasis here is on studying a situation or a problem in order to 
explain the relationships between variables. This study can be deemed explanatory research 
since it seeks to examine relationships between IT and ICT education and ICT careers, ICT 
skill requirements and national ICT skill shortages. 
The survey strategy is usually associated with the deductive approach and is used in business 
and management research to answer questions relating to what, how much and how many. 
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The survey strategy allows researchers to collect mainly quantitative data that is analysed 
using descriptive and inferential statistics and generate findings that are representative of the 
whole population (Saunders, et al., 2009) 
Questionnaire based research is an acceptable research method (Blumberg, et al., 2008; 
Cohen, et al., 2007). This research followed a questionnaire based research methodology 
suggested by Saunders, et al. (2009). The research methods utilised were questionnaire based 
and structured personal interviews based on a questionnaire utilised in a national ICT 
research study.  In descriptive studies, such as this study, structured interviews can be used as 
a means to identify general patterns and produce accurate representation of persons, events or 
situations (Saunders, et al., 2009).  
The research strategy followed in this research study will therefore adopt a post-positivist 
research philosophy and a combination of research approaches in order to answer the 
research questions. A literature study of ICT skills, the IT school system, teaching ICT 
educations and skills and industry ICT skill requirements will be performed.  
The interpretivist approach makes use of strategies such as surveys, case studies and literature 
reviews. The research strategies utilised in this comprehensive study required a combination 
of literature reviews and surveys. A comprehensive analysis of this literature will be 
undertaken in order to derive a fully inclusive set of competencies required for ICT 
professionals. A survey of potential employers of ICT graduates will be undertaken in order 
to verify the set of ICT competencies and skills required. From the analysis of the literature 
as well as the employer/industry survey, a set of skill requirements for ICT graduates will be 
compiled. 
1.5.4.3 Data Collection Methods 
Surveys allow researchers to obtain data utilising questionnaires and/or interview data. 
Researchers need to be aware of the fact that bias could be introduced into the results due to 
research sample selection and factors relating to the responses provided by participants. 
Factors influencing the responses include time the responses were provided, location where 
the surveys were completed or where the interviews were conducted.  
Qualitative and quantitative research methods are utilised in this extensive research study. 
Qualitative research requires the use of qualitative data to understand and explain social 
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phenomena (Saunders, et al. 2009). Qualitative research methods obtain participants‟ 
explanations, views and experiences. Sources of qualitative research include open-ended 
questions, written comments, focus group discussions, literature and observations. Qualitative 
research are utilised by researchers for exploratory research purposes and can be used to 
create hypotheses and questions for quantitative analysis. The results can be further tested 
and verified using quantitative statistical techniques.   
Quantitative techniques require that data be obtained in a quantitative manner, i.e. 
observations measured on a naturally occurring numerical scale. Quantitative methods 
require the use of methods, including case studies, interviews and observations and provide 
insights into cultural aspects, organisational practices and human interactions (Saunders, et al. 
2009). 
The techniques utilised in this research study required the use of both qualitative and 
quantitative techniques. Questionnaires will be used to gather information from scholars at 
schools, parents, students at NMMU, academics, employers in industry and ICT graduates. 
The ICT Graduate Survey will use social networks to request survey participation and is a 
new and novel data collection strategy being explored by the author. The questionnaires will 
consist of open-ended and closed-questions.  Open-ended questions will be used where 
further explanation to responses are required.   
Sampling for Questionnaires 
Schools mainly teaching IT in the Eastern Cape forms part of the research population for the 
Scholar Career Interest questionnaire (Appendix B). The possibility of including schools, 
specifically Black schools not teaching IT, in order to do a comparative analysis was 
considered. The research population will be selected in such a manner to ensure a sample 
error of 5% with a 95% confidence level being maintained (Cohen, et al., 2007). 
The questionnaires will be completed by scholars in the Eastern Cape, parents, ICT 
undergraduate students at NMMU, employers of ICT graduates and ICT graduates working 
in industry. The questionnaires will consist of open-ended and closed questions, generally 
presented using a 5-point Likert scale.  The results of the questionnaires will be statistically 
analysed to measure the intended outcomes.  
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Pilot studies have been included for the questionnaires utilised in this research study. Pilot 
studies have several functions and advantages, principally to increase the reliability, validity 
and practicability of the questionnaires utilised (Saunders, et al., 2010).  
Questionnaires Results Analysis 
A questionnaire survey data collection method will be used in this study as this is consistent 
with the case study methodology and has a low cost of administration. It provides 
confidentiality and is a relatively easy way to administer and analyse data (Burns, 2002). 
Questionnaires relating to career interests will be given to scholars (learners) at schools in the 
NMBM area. First and third year CS and IS students at NMMU will complete questionnaires 
in order to determine their perceptions on career choices and their ICT career awareness. 
Employers will be interviewed in order to obtain data about the ICT skill shortage, ICT 
graduate recruitment strategies and ICT graduate skill requirements. ICT graduates (alumni) 
will be requested to complete an ICT graduate skills survey. The data obtained will include 
quantitative ranked data as well as qualitative data. This is also the approach used in similar 
studies by Davis and Comeau (2004) and Seethamraju (2007).  
The questionnaires will be validated and checked for reliability by means of pilot studies 
(also known as field testing). The School ICT Interest questionnaire (Appendix B) and the 
Parents Personal Interview Questionnaire (Appendix H) will be used to gain insight into ICT 
perceptions and career interests of scholars (learners) in South African schools in the Eastern 
Cape. The 1st year Career Choice questionnaire (Appendix C), the 3rd year Career 
Awareness questionnaire (Appendix D) and the Dept CS Personnel ICT Career Awareness 
questionnaire (Appendix G) will be used to gain insight into ICT education and career 
selection by students at NMMU. The industry employers ICT skills interview questionnaire 
(Appendix E) and the Graduate ICT Skills questionnaire (Appendix F) will be used to gain 
insight into graduate ICT perceptions and ICT skill requirements.  
The questionnaires being utilised (Appendices B, C, D, G) will be manually distributed and 
completed in a pencil-and-paper format. The Graduate ICT Skills questionnaire (Appendix F) 
will be completed online, utilising social networking platforms such as Facebook and 
LinkedIn to request participation. The questionnaires in Appendix E and H will be 
administered by means of personal interviews.    
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A combination of descriptive statistics and inferential statistics will be used to analyse the 
data. Descriptive statistics will be used to describe what the data in the study show and 
summarise a large amount of data in simple way.  Univariate and multivariate techniques will 
be utilised for the analysis of the data obtained from the questionnaires. The statistical 
analysis and interpretation of results will be conducted with the NMMU statistical research 
consultant. 
1.5.4.4 Research Ethics 
 “Ethics refers to the appropriateness of your behaviour in relation to the rights of those who 
become the subject of your work, or are affected by it” (Saunders, et al., 2009: p. 183). The most 
frequently used ethical issues considered in this study include: 
 Protection from harm: Participants should be forewarned if the study involves creating a 
small amount of psychological discomfort. Any indispensable debriefing or counselling 
should commence immediately after their participation; 
 Informed consent: Participants in the research should be given the choice of either 
participating or not. Participants should be told about the scope and contents of the study in 
advance, and will have the right to terminate their participation at any time, as participation is 
strictly voluntary. Furthermore, participants must receive a document describing the nature of 
the research, as well as everything involved with participation;  
 Right to privacy: The researcher must keep the nature and quality of participants‟ 
performance strictly confidential, thus respecting participants‟ right to privacy; 
 Honesty with professional colleagues: Researchers must report their findings in a complete 
and honest fashion, without misrepresenting what they have done or intentionally misleading 
others as to the nature of their findings. Under no circumstances should a researcher fabricate 
data to support a particular conclusion, no matter how seemingly „noble‟ that conclusion may 
be; and 
 Vulnerable groups: The researcher must obtain consent when dealing with vulnerable 
groups, such as learners (school children) and subjects including students under 21. 
The research conducted in this study included vulnerable groups, being high school learners 
(school children) and undergraduate and post-graduate students. In all the studies informed 
consent forms were completed by the required authorities. All participants taking part in the 
industry surveys were informed about the informed consent clause in each individual study.   
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Questionnaires utilised in this study (Appendixes B-H), the consent forms for 
scholars(learners)/students (Appendix L) and parents (Appendix M) and letters to relevant 
parties and bodies (Appendix J, K, N, O, P) were approved by the NMMU Research Ethics 
Committee: Ethics number: H 2010 BUS BS 15. Approval to conduct research at schools was 
obtained from the Department of Education in the Eastern Cape (Appendix I). Research 
ethics clearance to conduct the survey among Department of Computer Science Personnel 
(Appendix G) regarding ICT Career Awareness and related Department of Computing 
Sciences of CS programs was further obtained: H 10 BUS BS 24.  
1.5.5 Proposed Thesis Structure 
The layout of this thesis is presented in the format of a roadmap (Figure 1-8) and indicates 
the links between the different chapters.  
Chapter 1: Introduction 
Chapter 1 introduces concepts related to the topic and provides an overview of the 
topic. The purpose of the research is motivated and the problem statement, research 
questions and research objectives are presented. The thesis statement, scope of the 
research and the thesis structure is described.  
Chapter 2: International and national ICT skill Shortages and Trends 
The chapter provides a review of international and national ICT skills shortages and 
investigates current ICT trends. A detailed investigation into government initiatives is 
included in the chapter.  
Chapter 3: Industry ICT Skills Requirements 
A review of research relating to the need for ICT skills in organisations, local and 
international and the importance of quality of ICT professionals is presented. This 
chapter identifies a comprehensive set of competencies and skills for ICT 
professionals and presents a skills categorisation framework. 
Chapter 4: IT at Secondary Schools and Scholar Career Interests 
IT education at school level is experiencing major problems. Learners are not entering 
ICT careers and learner‟s perceptions of ICT are problematic. Issues on the IT school 
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system and problems will be discussed. This chapter discusses the research design and 
methodology of the case study at NMMU used to evaluate the effect of the proposed 
strategy on user satisfaction and ultimately on the quality of ES education.  
Chapter 5: CIT at Tertiary Institutions in South Africa 
This chapter will investigate the CIT curriculum at tertiary institutions in South    
Africa. The role of an Industry Advisory Board and international accreditation will be 
discussed.     
Chapter 6: Research design 
This chapter discusses the administration of questionnaires, data gathering and 
statistical analysis utilised in all of the studies. The Industry ICT Skills Value Chain 
model is developed for South Africa. 
Chapter 7: Results and Discussion of results 
This chapter presents the statistical results obtained from all the questionnaires 
administered and discusses the results and compares the results with relevant 
literature. 
Chapter 8: Conclusions, recommendations and future research 
This chapter will summarise the results of the research and present proposals how the 
Industry ICT Value Chain Model can be utilised in the future to help address the ICT skills 
shortage in South Africa. Limitations of the research and future work will be identified and 
discussed. 
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Figure 1-8: Thesis roadmap. 
Chapter 8: 
Conclusions and 
future research
Chapter 5: 
CS&IS at University
Chapter 6: 
Research design
Chapter 4: 
IT at Schools
Chapter 3: 
Industry ICT skill 
requirements
Chapter 2: 
(Inter)national ICT 
skills shortage/trends
Chapter 1: 
Introduction
Chapter 7: 
Results and 
discussion of results
 
 
The current chapter provided an overview of the study, identified the research problems and 
objectives, introduced the thesis statement, specified the research questions and provided a 
layout of the thesis structure. In Chapter Two, the national and international ICT skill 
shortages will be discussed and the South African Governmental interventions will be 
presented. The chapter will conclude with a brief overview of current outsourcing and off-
shoring trends. 
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Chapter 2 : International and National ICT Skill Shortages and 
Trends  
“Technology has been paying the bills in this country .... we‟re killing the goose 
that laid the golden eggs.” – Stan Williams, Senior Fellow, Hewlett-Packard. 
2.1 Introduction 
Businesses nationally and internationally have experienced tremendous economic turmoil due 
to the present international, unprecedented, poor economic climate during 2010. Business 
managers and leaders are trying to manage sustainability and ensure business survival. 
Managers are trying to reduce costs in order to stay economical and guarantee ongoing 
business operations. The IDC predicted that worldwide ICT spending would increase by 
3.2% in 2010, returning to the $1.5 trillion spending levels on hardware, software and 
services. Emerging markets would drive more than half of the new ICT industry growth in 
2010, with spending up 13% in Brazil, Russia, India and China (BYC, 2010).  
The ICT industry supports business operations and is a catalyst, in some instances, to ensure 
business growth and continued sustainability. Technological enhancements and new 
technologies change business processes and introduce new business opportunities and 
business prospects. Businesses increasingly rely on information and communication 
technology (ICT) to support business operations and provide strategic competitive advantage.   
The dot.com crash in the last decade has changed the lucrative perceptions of the ICT 
industry and businesses are experiencing an ICT skills shortage. The continuous change and 
introduction of new ICT technologies requires business leaders to seek and employ qualified 
ICT professionals to implement new business strategies and business processes. Acquiring 
the complex and diverse ICT skill sets has become increasingly difficult and managers have 
had to investigate additional avenues in order to acquire the required ICT skills. 
The advancements in the field of science and technology have created large numbers of 
quality jobs and have made it possible for hundreds of millions of people around the world to 
compete with Americans for the same jobs (NAS, 2010). Today, citizens of any nation not 
only have to compete for jobs within their own community, but they are increasingly required 
to compete with individuals globally. India and China have become major outsourcing and 
off-shoring countries with an ICT work force in worldwide demand. Software is increasingly 
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being developed and written in countries such as India and shipped to countries like the 
U.S.A. and countries in Europe (NAS, 2010).  
Outsourcing and off-shoring ICT services are international trends and a number of businesses 
have had to adopt this approach to obtain the required ICT skills and services and maintain 
competitiveness (Turban and Volonino, 2010). The countries specialising in international 
outsourcing and off-shoring are India and China. The international decline in scholars and 
students pursuing careers in ICT is in some cases attributed to increased outsourcing and off-
shoring (Tambe and Hitt, 2010).  
The American National Academy of Sciences Report indicates that “substantial evidence 
continues to indicate that over the long term a great majority of newly created jobs are the 
indirect and direct result of achievements in science and technology” (NAS, 2010, p. 18). The 
report further indicates that the growth in GDP (Gross Domestic Product) over the past 
decades has been attributed to progress in technological innovation (NAS, 2010).  
The e-Skills Institute of the Department of Communications indicates that several reports in 
South Africa have been commissioned by different stakeholders in the period since 2000 to 
attempt to quantify both supply and demand for ICT skills. These reports consistently report 
an ICT skills shortage but disagree on actual numbers. According to an ITWeb (2009c) 
survey the actual skills shortage for 2009/2010 can be 25% higher than the current ICT work 
force in South Africa.  
The research question addressed in this chapter is:  
RQ1.What are the international and national ICT skill shortages and ICT trends? 
In this chapter the international ICT skills shortage will be discussed and specifically the 
South African ICT skill shortage. The chapter will highlight international governmental 
initiatives and will specifically focus on selected South African governmental initiatives 
relating to and addressing the issues relating to the ICT skills shortage in South Africa. The 
chapter will finally discuss the impact of outsourcing and off-shoring on worldwide trends 
and their impact on the ICT industry. 
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2.2 International ICT skills shortage 
The Global Information Technology Report 2008-2009 stresses the importance of ICT as a 
catalyst for growth in the current global turmoil (GITReport, 2009). The report underlines 
that good education fundamentals and high levels of technological readiness and innovation 
are essential catalysts of growth needed to overcome the current economic crisis. The 
countries that are leading the technological readiness rankings in 2009 were in order: 
Denmark, Sweden, U.S.A., Singapore, Switzerland, Finland, Iceland, Norway, Netherlands 
and Canada (GITReport, 2009).  
The Global Competitiveness Report 2010-2011 (GCR, 2010), released by the World 
Economic Forum ranks Switzerland first on the overall ranking out of 139 countries 
participating in the survey. The top ten economies following Switzerland are Sweden 
Singapore, United States, Germany, Japan, Finland, Netherlands, Denmark and Canada and 
other selected countries Taiwan China (13th), Australia (16th), China (27th), India (51st), South 
Africa (54th) and Botswana (76th).  
The Global Competitiveness Report 2010–2011 (GCR, 2010) was released at a time when the 
global economy continued to be characterised by significant uncertainty. Growth has resumed 
in many countries, following important injections by government stimulus spending aimed at 
counter balancing the worst global recession in decades. The International Monetary Fund 
(IMF) predicts growth of 6.25 percent for emerging markets, compared with 2.25 percent for 
advanced economies in 2010/2011. 
The Global Information Technology Report 2009-2010 (GITReport, 2010) is one of the most 
comprehensive assessments of ICT readiness, covering 133 economies from the developing 
and developed world, representing over 98% of global GDP. The Global Information 
Technology Report 2009-2010 indicates that “as the world economy begins to recover from 
one of the worst economic crises in decades, information and communication technologies 
(ICT) is bound to play an increasingly prominent role as a key enabler of renewed and 
sustainable growth, given that it has become an essential element of the infrastructure 
underpinning competitive economies”.  
ICT will continue to provide technological solutions to modernise economies and societies 
and improve the living conditions and opportunities around the world. ICT performance will 
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remain crucial for developed and developing countries, to sustain and enhance their 
innovation potential and long-term competitiveness (GITReport, 2010). 
The Global Information Technology Report 2009-2010 indicates that “encouraging signs of 
recovery have appeared in early 2010 in many countries across the world, spearheaded by 
emerging markets such as China and India, which achieved healthy GDP growth rates in 
2009” (GITReport, 2010). The report further indicates that as far as social sustainability is 
concerned, ICT enables greater access to basic services by all segments of society and 
improves the ways these basic services (e.g., education, finance, and healthcare) are provided 
to the citizens of a country. 
The Global Information Technology Report 2009-2010, Network Readiness Index 2009-2010, 
ranks detailed profiles for the 133 economies covered in the report, offering a  detailed 
assessment of each economy‟s current networked readiness landscape, based on 3 areas, 
environment (market, political, infrastructure),  readiness (individuals, business, government) 
and usage (individual, business, government).  
The top ten countries on the Network Readiness Index 2009-2010 are Sweden, Singapore, 
Denmark, Switzerland, United States, Finland, Canada, Hong Kong SAR, Netherlands, 
Norway, Taiwan followed by U.K. (13th), Germany (14th), Australia (16th), China (37th), India 
(43rd) and South Africa (62nd). The report emphasises the growing use of broadband and 
cloud computing, and the substantial growth in the Chinese ICT industry. The important role 
of ICT in global economical development is dependent on the availability of suitable 
qualified ICT professionals.  
The international ICT skill shortage has been discussed, researched and investigated by 
governments, professional bodies, academics and trade press. A number of governments such 
as India, Korea and China have implemented drastic measures to address the ICT skills 
shortage (Huang, et al., 2009). In countries such as U.S.A., Canada, Europe, Great Britain 
and Australia, governments and professional ICT bodies have supported various initiatives to 
address the ICT worldwide skills shortage (Becerra-Fernandez, et al., 2010; CSEdWeek, 
2010; Miliszewska and Sztendur, 2010; Bruckman, et al., 2009; CBC, 2009; Cukier, 2003, 
Orr and von Hellens, 2000).  
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Research reports have underpinned the creation of organisations, councils and institutions 
devoted to addressing the problems of ICT skills shortages in many countries. Examples of 
three international reports were discussed by Alexander, et al. (2009): 
 Australian Government, Department of Communications, Information Technology 
and the Arts 2006 - Building Australian ICT skills; 
  E-Skills UK 2008 - Policy declaration 2008: e-Skills competences; and  
 The European e-Skills forum 2004 Synthesis Report - E-Skills for Europe.  
In comparison to these reports, Alexander et al. (2009) discussed the methodological 
challenges related to South African research projects on ICT skills shortages and highlighted 
government‟s dilemma in using the results from fragmented research, unreliable research 
methodologies and data collection techniques. South Africa requires credible research to be 
conducted in the field of e-skills and specifically ICT skill shortages.  
ICT skill shortages were predicted the past two decades. Countries like the U.S.A. and 
Australia predicted massive skill shortages and skill shortage growth rates of 10% plus per 
annum (Litecky, et al., 2006; Orr and von Hellens, 2000). The U.S.A. Department of 
Commerce‟s Office of Technology estimated in 1999 that the U.S.A. would require more 
than a million new ICT professionals by 2005, making ICT the fastest growing industry in the 
country (Bailey and Stefaniak, 2001). Krakovsky (2010b) cited the U.S. Department of 
Labor‟s Bureau of Labor Statistics projection of 800, 000 to 1.5 million U.S.A. computing 
jobs between 2010 and 2018. The projections further indicated that 7 out of the 28 fastest 
growing occupations were in computing with a predicted average growth rate of 48% by 
2014 (Ross, 2007).  
In South Korea, the government has directed the university system to develop curriculum 
requirements and degree programs based upon industries‟ needs by applying the business 
concept of supply chain management to human resource development (Aken and Michalisin, 
2007). India has set up Technical Universities to focus on ICT qualifications and specialise in 
ICT education.  
Businesses need to take cognisance of ICT professionals‟ job requirements. The ITWeb 2009 
salary survey indicated that providing ICT professionals with a challenging job, career 
prospects and quality management were more important than remuneration (ITWeb, 2009b). 
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Businesses must further invest in re-skilling ICT professionals, provide opportunities for life-
long learning specifically utilising on-line courses and training materials (Krakovsky, 2010a).  
2.3 The South African ICT skills shortage 
The concept of the Information Society assumed prominence in 2003 with the holding of the 
first phase of the World Summit on Information Society (WSIS) in Geneva. In this meeting 
the declaration of Principles and the Plan of Action of the Information Society were adopted. 
The Summit was a meeting of Heads of States and Governments at which they adopted a 
vision of the global Information Society, as articulated in the Geneva Declaration of 
Principles. The second Summit was held in Tunis in December 2005. In this meeting the 
Tunis Commitment and the Tunis Agenda for the Information Society were adopted (PNC, 
2010). 
In the declaration, the Heads of States and Governments envisaged the formation of a 
"people-centred”, inclusive and development-oriented Information Society, where everyone 
can create, access, utilise and share information and knowledge, enabling individuals, 
communities and peoples to achieve their full potential in promoting their sustainable 
development and improving the quality of life (PNC, 2010). 
In 1996, the Deputy President Thabo Mbeki first identified the five pillars that underpin the 
building of an Information Society. It is this vision that has evolved into the PNC‟s strategy 
towards Information Society and Development in South Africa. The following excerpt is 
taken from his opening address to the Information and Society Conference held at Gallagher 
Estate, Midrand, on 13 May 1996: “There would be no Information Society without proper 
infrastructure and delivery mechanism adapted to the global development needs of the people 
… The third pillar of this construction is finance… But government is not the only player. The 
private sector is entitled and indeed encouraged to play its role.” (PNC, 2010). 
The World Summit on Information Society (WSIS) declared that acquiring skills and 
knowledge is essential in order to understand, participate actively, and benefit fully from, the 
Information Society and the knowledge economy. However, South Africa faces significant 
human capital development challenges impacting on the building of an inclusive Information 
Society. These are manifested through the shortage of Information and Communication 
Technology (ICT) skills at all levels. The shortage is often attributed to the mismatch 
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between the supply of skills and the skills demanded in the labour market. The shortage of 
skills is further aggravated by a loss of skills to other countries that offer higher salaries and 
better conditions of employment. 
South Africa is experiencing an ICT skills shortage, comparable with the worldwide shortage 
of people with ICT skills necessary to boost the economies of the 21st century (ITWeb, 2010; 
Alexander, et al., 2009; E-Skills, 2008). The skills required in South Africa vary from low 
level, computer literacy skills needed by individual members of society to access technology 
based services, to high level technological skills needed by specialist ICT professionals 
(Alexander, et al., 2009).  
The terms e-Skills and ICT Skills are used interchangeably by authors, however in this study 
ICT skills refer to ICT professional skills only. There is currently no universally adopted 
definition of e-skills; however, the definition is characterised according to the various areas 
of ICT competencies (SA e-Skills, 2010). Alexander, et al. (2009) defines e-Skills as ICT 
practitioner skills, ICT user skills and e-Business skills. The definition includes members of 
society using technology for private purposes. According to the report of the study on the ICT 
skills conducted by the Department of Communications (DoC, 2010), the ICT skills have 
been categorised into three areas as follows: 
 ICT skills needed for modern life outside the workplace: digital literacy/e-literacy; 
 ICT skills in the work place to respond to changes in business processes and industry 
structures: e-skills; and 
 Technical skills for the ICT specialists needed in ICT and for related jobs in industry. 
Realising the perpetual challenge of skills shortage in the country, the Presidential 
International Advisory Council on Information Society and Development (PIAC on ISAD) 
made a recommendation that South Africa needed to address the issue of digital literacy 
without delay. As a result, at the PIAC on ISAD meeting held in September 2006, the 
shortage of ICT skills in South Africa was raised as a major issue. Amongst others, the 
council recommended the establishment of the South African e-Skills Council to advise 
government. In the seventh PIAC meeting held in August 2007, the council focused its 
discussions on the theme of e-Skills. The meeting decided that South Africa should prioritise 
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the establishment and functioning of the e-Skills Council as well as the operation of the 
Meraka e-Skills Institute (Meraka, 2010). 
The mandate of the e-Skills Council is to provide advice on services and programmes that 
will have a measurable impact on ICT-related skills in the country. The council will also 
advise government on ICT trends to encourage economic development. An implementation 
arm of the e-Skills Council, referred to as the e-Skills Working Group was formed and 
consists of government, the local ICT companies, academia, researchers and civil society 
members. The main objective of the working group is to provide technical support and to 
ensure effective implementation of the decisions and recommendations made by the e-Skills 
Council. 
The government‟s structured intervention in the ICT sector in order to meet the e-skills 
challenges necessitates an institute that will drive a robust e-skills development programme.  
The Meraka Institute was repositioned to ensure that one of its pillars focuses on e-skills 
development. The Meraka e-skills Institute was established within the Meraka Institute and 
consist of various ICT corporate schools. Oracle, Hewlett-Packard, Microsoft and NIIT have 
pledged to make investments in and establish the corporate schools within the institute. 
The importance of ICT skills development in S.A. prompted the South African Department of 
Communications to create a National e-Skills Dialogue Initiative (NeSDI) in an attempt to 
address the prevailing ICT skills shortage (DoC, 2010). The DOE indicated that there is a 
serious shortage of skills within the ICT sector. The NeSDI is the first step in realising the 
objectives of the Meraka e-Skills Institute in 2010 (ITNews, 2010).   
Businesses in South Africa have indicated that “the shortage of South Africans with ICT 
skills is so acute it is making some South African businesses worried that they will be able to 
survive” (Textio, 2010). In 2009, 75% of the 157 businesses surveyed by ITWeb and the 
University of the Witwatersrand‟s Johannesburg Centre for Software Engineering indicated 
that the ICT skills shortage was either having a major impact on their business or was 
affecting their viability. In 2008, all 115 businesses that participated in the survey made 
similar claims (Textio, 2010). The lack of ICT skills, specifically in systems integration, is 
leading to costly and complex problems for business (Kayle, 2010). 
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South Africa produced 17, 705 ICT degree and diploma graduates between 1996 and 2007.  
In 2005 (596), 2006 (540) and 2007 (502) students graduated with ICT degrees and diplomas, 
a declining trend. In 2010, 69% of ICT graduates surveyed in the 2010 S.A. Graduate 
Recruiters Association survey said they received several job offers whilst studying in the 
final year (Textio, 2010). 
The ISETT SETA (Sector Education and Training Authority) survey indicated that there were 
4, 671 ICT occupation vacancies in 2007 (Mopaki, 2009). The Isett Seta ICT Scarce Skills 
List indicates that for the specific ICT job categories approximately 7, 000 vacancies are 
available in South Africa (ITWeb, 2009a). Industry analysts, trade press and government 
resources report figures between 22, 000 and 38, 000 in 2007 (Merkofer and Murphy, 2010).  
The National Master Scarce Skills List, published by the DoL in 2008, indicated that South 
Africa has a critical shortage of nearly 37, 565 ICT workers (DoL, 2010). The IT Web 2009 
survey indicated an ICT skills shortage in South Africa as high as 70, 000 (ITWeb, 2009c). 
The forecast for 2009/2010 is that the demand for ICT skills will exceed the supply by more 
than 20% (Merkofer and Murphy, 2010).  
The top six ICT priorities for businesses in South Africa in 2009 were Business Intelligence, 
Knowledge Management, application development, software as a service (SaaS), service 
oriented architectures (SoA) and mobile computing (Pieterse, 2010). Business process 
management, security and testing were additional ICT skills required by businesses in S.A. 
In South Africa, the main causes for the ICT skills shortage are the lack of access to 
education and training and the S.A. brain drain. Skilled ICT professionals are immigrating to 
other countries (ITNews, 2010; Mawson, 2010a). The goal of the NeSDI is to engage with 
the relevant role players, including government, industry, social partners and academia in a 
multi-stakeholder dialogue and partnership for action (ITNews, 2010).  
2.4 SA Government and other institutional interventions 
The way in which a society functions is changing in that people have new ways to create 
knowledge and obtain or impart information, made possible through the effective use of 
information and communications technologies (ICT‟s). In the emerging Information Society 
and Economy, ICT have become essential instruments, providing developing countries an 
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unprecedented opportunity to achieve a more efficient development of primary objectives, 
such as reducing poverty and providing basic health and education services to all citizens.  
Whilst ICT‟s have the potential to change people‟s lives and to overcome pressing challenges 
facing those in the developing world, it can only take place if people have a basic level of 
ICT awareness and skills. Governments require a rise in the levels of literacy and more 
especially, a broader form of literacy that includes e-literacy.   
Advancing e-literacy and skills development in developing countries and in South Africa 
specifically, will require a high degree of coordination in an enabling policy environment 
where all obstacles can be tackled effectively. At a higher level, any Information Society 
needs to be supported by an enabling policy environment and by people skilled in ICT‟s. 
Such skilled people are necessary to integrate e-literacy across all teaching and learning 
environments.  
Access to high quality primary level education leads to demands for higher levels of 
education which in turn lead to factors which drive economic growth. This creates a cycle in 
which such economic growth provides resources for further human, economic and 
technological development. The Higher Education Qualifications Framework (HEQF, 2010) 
was introduced in 2007 to regulate all higher education qualifications, programmes and 
curricula in South Africa. Tertiary institutions and specifically computing-related 
departments will need to redesign carefully degree programs to adhere to the HEQF 
guidelines (van Koller, 2010).  
The South African Government has transformed the Higher Education landscape over the 
past number of years, creating new governmental bodies and institutions, for example, the 
CHE (Council for Higher Education), SAQA (South African Qualifications Authority), 
HESA (Higher Education South Africa) and the e-Skills Institute. This research will only 
highlight the major governmental role players in the ICT sector and specifically in the higher 
education sector.     
The South African Council for Higher Education (CHE) is an independent statutory body 
responsible for advising the Minister of Higher Education and Training on all higher 
education policy issues (CHE, 2010). The CHE assists in the processes of the development of 
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higher education in South Africa. It has a globalisation focus and helps to understand the 
implications of the information and technology revolution in South African higher education.   
SAQA‟s role is to advance the role of the NQF (National Qualifications Framework) and to 
oversee the further development of the NQF. The NQF is a comprehensive system for the 
classification, registration, publication and articulation of quality-assured national 
qualifications. SAQA must advise the Ministers of Education and Labour on NQF matters in 
terms of the NQF Act.  
The objectives of the NQF (SAQA, 2010), as outlined in the NQF Act 67 of 2008 are to: 
 Create an integrated national framework for learning achievements; 
 Facilitate access to education, mobility between educational institutions and 
progression within education, training and career paths; 
 Enhance the quality of education and training; and 
 Accelerate the redress of past unfair discrimination in education, training and 
employment opportunities.  
The South African Medium Term Strategic Framework (MTSF, 2010) outlines the medium-
term strategy for improvements in the conditions of life of South Africans. The MTSF guides 
planning and resource allocation across all spheres of government. National and provincial 
departments, and municipalities need to develop five year strategic plans and budget 
requirements taking into account the medium-term imperatives.  
2.4.1 National e-Skills Plan of Action (NeSPA) 
The most significant document (October 2010) focusing broadly on the information society, 
supported by the Department of Communications, is the National e-Skills Plan of Action 
(NeSPA, 2010). NeSPA is the result of a two year development and consultation process 
which culminated in South Africa‟s first e-Skills Summit held in Cape Town during July 
2010. A paper resulting from the initial work conducted during this research study was 
presented at the e-Skills Summit conference (Appendix S). Members of the Department of 
Computing Sciences at NMMU participated in the drafting of the report.  
An outcome from the e-Skills Summit was the NeSPA report (NeSPA, 2010), which specifies 
five actions that can be immediately implemented and that will guide the coordination of 
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existing and new collaborative approaches in e-skilling the South African population for 
more equitable prosperity and to build global competitiveness. The five action items will 
make a profound difference to the lives of many South Africans and will demonstrate 
continental leadership.  
The five action areas are: 
1) The establishment of a high-level consultative process across Government, Education 
and Civil society to refine and develop the NeSPA document, in order to inform the 
national budget process and engage with the Human Resource Development South 
African (HRDSA) council; 
2) The establishment of a research network for e-skills (ResNeS) across education, 
government, business and civil society, in order to develop research, evaluation, policy 
and international benchmarking; 
3) The establishment of nine collaborative e-skills Knowledge Production hubs in 
association with higher education institutions in provinces in S.A.; 
4) Develop a proposal to examine a national transfer pricing model to provide a level of 
free cell phone and Internet access; and 
5) Assist in the development of a high-level advisory, implementation and evaluation 
process for all business sectors in South Africa.  
2.4.2 e-Skills Institute (e-SI) 
The South African Government has recognised that e-skilling the nation is fundamental to 
addressing all the major issues it faces and to better position itself to be part of the 
information society and creative knowledge societies. The Department of Communications 
(DoC) has established the e-Skills Institute (e-SI) to harness ICT to address the major 
challenges that South Africa faces. The e-SI is mandated to coordinate and enhance the 
efforts to address the serious lack of adequate e-skills in South Africa (DoC, 2010).   
The e-SI was instrumental in the organisation of the e-Skills Summit in Cape Town (July, 
2010). The central recommendations from the e-Skills Summit was the establishment of 
provisional e-Skills knowledge production hubs to coordinate existing efforts, develop new 
approaches and provide an organisational architecture for collective efforts locally and to 
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address e-skills approaches to impact the goals of the Medium Term Strategic Framework 
(MTSF, 2010) 2009-2014. The e-skills Knowledge Production and Coordination Hub for the 
Eastern Cape was launched in November 2010 in East London, South Africa.  
The e-SI acknowledges that a national programme is urgently needed to achieve large scale 
improvement in the supply of ICT skills, along with the understanding of how to optimally 
utilise such skills. The e-SI indicates that in the 21st Century, the creation, distribution and 
manipulation of information is the most significant economic and cultural activity and forms 
the basis of the emerging Information Society. It is thus logical that in such an Information 
Society, ICT assumes a central position, working as an enabler and driver of economic 
activity. 
The mission of the e-SI is to:  
 Provide diversified, unique e-skills education and training programmes;  
 Achieve change by acting as a catalyst to achieve the information society goals;  
 Play a leading role in orchestrating existing and new initiatives around e-skills, and    
     undertaking an advocacy role;  
 Be a stimulus for research and innovation;  
 Enable innovation that responds to the developmental needs of SA society; and  
 Work collaboratively to leverage existing capacity and resources. 
The e-SI addresses four categories of e-skills: 
1) IT/IS developer – the traditional technical skills area; 
2) Organisational user – users of development approaches in work based situations; 
3) ICT management – organisational strategic leadership in future positioning; and 
4) Societal - individuals, groups and communities.  
The e-SI seeks to coordinate e-skills development and delivery in four sectors of society: 
1) Corporate, business and industry;  
2) Academia: HEIs, FET Colleges – curriculum and research; 
3) Civil society, labour, NGOs‟ community organisations; and 
4) Government: national, provincial and local.  
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In South Africa, although there is disagreement on the actual numbers, there is unanimous 
agreement that a skills shortage exists within the ICT sector (ITWeb, 2009c). Many reasons 
are offered for this shortage, including an insufficient number of school leavers with the 
required entrance qualifications; a lack of interest in ICT careers (and, at school level, in 
maths and science); poor throughput at tertiary level; a mismatch between qualifications and 
actual demand; and a shortage of educators and trainers with up-to-date experience.  
One problem that tertiary institutions face is the fact that the number of scholars entering ICT 
programmes at university is much higher than the number of students completing 
qualifications. Another area of concern is the fact that employers often prefer recruits to have 
hands-on experience with specific types of software systems. This is a problem because the 
majority of tertiary institutions only offer theoretical courses. There appears to be a serious 
level of mismatch between the jobs available and the careers for which universities and other 
institutions are preparing students.  
2.4.3 Joint Initiative on Priority Skills Acquisition (Jipsa)  
The government‟s Joint Initiative on Priority Skills Acquisition (Jipsa) is focused on fast 
tracking the cultivation of 11 sets of priority and scarce skills, and has identified a number of 
complications in the skills pipeline which need to be addressed as a matter of urgency (Jipsa, 
2010). Jipsa‟s mission is to develop the skills that are most urgently needed in South Africa 
and is one of the most important parts of the Accelerated and Shared Growth Initiative for 
South Africa (AsgiSA). Jipsa‟s mission includes developing skills in teacher training for 
mathematics, science, information and communications technology and language skills.   
2.4.4 The Meraka e-Skills Institute 
In 2002, the previous South African President, Thabo Mbeki committed to building relevant 
ICT skills in the country by establishing an ICT University, called the Meraka Institute 
(formerly the African Advanced Institute for ICT),  under the auspices of the CSIR and the 
Department of Science and Technology. The institute focuses on research and development, 
applications development and on skills development at a broader societal level, run by the 
Department of Communications. 
The Meraka‟s e-Skills Institute (e-SI) vision is to be a key role player and responsive change 
agent in the development of S.A., within a globally evolving information and knowledge 
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environment (Meraka, 2010). It leads the way in the creation of the appropriate e-skills 
development strategy, solutions, practices and the implementation of the strategy, in order to 
benefit the total population of South Africa.  
The Meraka e-SI does not duplicate any existing ICT skills programmes, as its primary goal 
has been determined as one which will leverage existing ICT education and training 
expertise, infrastructure and courses. It collaborates with existing tertiary institutions and 
private sector organisations in order to develop frameworks that include curriculum planning, 
course development and course planning. The National e-Skills Dialogue Initiative 
(established in 2009) is dedicated to ongoing dialogue between the Meraka e-SI and a variety 
of role players in the industry, to ensure alignment between the supply and demand of ICT 
skills. 
The Meraka Institute (Meraka, 2010) has three major objectives addressing the three critical 
areas:  
1. Human capital development: to contribute to the training and development of a broad 
stream of high level ICT professionals, through provision of bursaries, internships and 
the availability of challenging employment opportunities in the various research and 
system delivery projects. The institute complements and collaborates with higher 
education institutions in its human capital development programme;  
2. Application innovation: the Meraka Institute facilitates research, development and 
implementation of ICT application that addresses „Digital Divide‟ related problems in 
South Africa and other developing countries. A number of application domains have 
been identified with stakeholders and the implementation of R&D and innovation 
programmes are being implemented in consultation with stakeholders; and 
3. Advanced technology research: to conduct world-class research in specified technology 
domains, in accordance with DST‟s ICT R&D strategy. The Meraka Institute conducts 
research programmes and coordinates research carried out at HEIs in „Critical-Mass 
Research Units‟, where vigorous co-operation between the Meraka Institute and HEIs is 
promoted. Co-operation with international research institutes and companies is pursued.  
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The three programmes of the Meraka Institute are interdependent and effective interfaces 
and mechanisms for cooperation between the different functions have been implemented. 
Figure 2-1 illustrates interaction between the three programmes. 
Figure 2-1: The Meraka Institute’s programme interactions (Meraka, 2010). 
 
 
2.4.5 Higher Education South Africa (HESA, 2010a) 
The Higher Education South Africa (HESA) was formed in 2005, merging the two statutory 
representative organisations for Universities and Technikons (Universities of Technology). 
HESA represents all 23 public universities and Universities of Technology in South Africa. 
HESA‟s mandate is to strengthen research and innovation in higher education.  
The main objectives of the HESA (2006) National Benchmark Tests Project were to assess 
the entry-level academic and quantitative literacy and mathematics proficiency of students 
and assess the relationship between entry level proficiencies and school-level exit outcomes. 
A service identified by HESA (2006) entitled NiSHE (National Information Service for 
Higher Education) was to provide information and guidance on the role and requirements of 
higher education to learners at schools, teachers, parents, FET colleges, prospective higher 
education students and the public, specifically on the role of higher education in preparing 
students for future career directions and possibilities.  
2.4.6 Western Cape and Cape Town initiatives 
In the Western Cape province of South Africa and specifically the Cape Town metropolitan 
area, a number of institutions, organisations and  societies have been pro-active the past 
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number of years and have made a significant impact on the ICT industry in the region. 
Selected initiatives are presented in this sub-section as examples of the ICT involvement and 
growth in the region. The Western Cape Chapter of the Computer Society of South Africa 
(CSSA) and the Cape IT Initiative (CITI) will be discussed first (CITI, 2010), followed by 
other selected regional initiatives.  
The Western Cape Chapter of the Computer Society of South Africa is a well established ICT 
body providing valuable ICT related activities in the region (CSSA, 2010). The Chapter 
organises various functions, talks and conferences. Under the auspices of the CSSA Western 
Cape the annual school CSSA Olympiad is held, bringing learners together from a number of 
schools from across South Africa, for the annual programming competition.  
The Cape IT Initiative (CITI) was founded in June 1998 by a group of business people who 
saw the potential to create an ICT networking and cluster development agency that brought 
together people, ideas and capital to create a strong ICT community, increase the 
attractiveness of the Cape region as an IT location and reduce the ICT skill shortage in the 
region. The election of a board, the creation of a Section 21 (Association incorporated not-
for-gain) company with no shareholders and appointment of an employed executive team 
followed, ensuring the organisation's sustainability and effectiveness (CITI, 2010). 
The founding vision of CITI was the creation of an ICT cluster that is regionally and 
internationally recognised for excellence in its ability to innovate, generate investment, create 
ICT related jobs and grow revenue. The mission of CITI is to stimulate and support the 
growth, promotion and transformation of the ICT cluster in the Western Cape, in 
collaboration with business, government, academia and other stakeholders. 
The objectives of the CITI are to: 
 Grow and develop ICT businesses through the Bandwidth Barn business accelerator;  
 Develop ICT skills and experience through close co-operation with all industry 
bodies, academia and other stakeholders;  
 Develop, promote and help transform the ICT cluster, by hosting events and industry 
round-tables and by encouraging networking between ICT companies, government, 
academia and other stakeholders; and  
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 Develop and influence ICT policy by participating in national processes and 
commissioning relevant research.  
CITI's main stakeholders are the City of Cape Town and the Provincial Government of the 
Western Cape, local ICT companies (including start-ups, SMME's and large companies) and 
individuals with ideas and inventions who want to start ICT businesses. CITI collaborates 
with the City of Cape Town, the Provincial Government of the Western Cape, local ICT 
companies, and tertiary institutions and cooperates with National Government.  
The CITI has committed itself, via its CAPACITI 1000 programme, to increase the pool of 
ICT-related skills in the Western Cape by 1, 000 by March 2013 (CITI, 2010). This is an 
industry needs led programme aimed at increasing the competitiveness of companies in the 
Western Cape by coordinating and raising funding for training and internship programmes 
aimed at addressing critical skills shortages, both in “knowledge skills” (for example 
Business Analysis) as well as “factory skills” (for example Java, PHP and .net programming, 
software testing and other skills). The CITI is currently working on a funding proposal to 
train the following skills: Oracle/Java and IBM RPG and Legacy. This project will be run in 
conjunction with IBM, Oracle Academy, the CIO Forum and the Cape Peninsula University 
of Technology (CPUT).  
The CITI, assisted by CHEC (Cape Higher Education Consortium), has created an ICT 
Academics HOD Forum that brings together the Heads of Department of all the Information 
Systems, Computer Science and other related IT faculties at the four Cape universities – 
University of Cape Town, University of Stellenbosch, Cape Peninsula University of 
Technology and University of the Western Cape, on a quarterly basis to share experiences 
and work together to address the region‟s research, entrepreneurship and skills challenges. A 
newly initiated Cape ICT Research Showcase was held at UCT in December 2010.  At this 
event, all four universities presented their key research focus areas. This was followed by a 
panel discussion between industry and academia on how to increase industry-university 
collaboration on R&D and address the region‟s ICT skills challenges. 
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The CITI assists with the TechForum (2010b) event which took place in Stellenbosch in 
December 2010 and the forum assisted the University of the Western Cape‟s IS department 
by placing its ten top second year Information Systems in a week long job shadowing 
programme at Cape IT companies in mid November 2010.  
The Silicon Cape Initiative brings together local and foreign investors, entrepreneurs and the 
brightest engineers and technologists in order to promote the region as the emerging “Silicon 
Valley of Africa” (SiliconCape, 2010).  
2.4.7 Eastern Cape and Port Elizabeth initiatives 
In the Eastern Cape and specifically in the Port Elizabeth and East London areas, various ICT 
initiatives have been coordinated. The Eastern Cape Chapter of the Computer Society of 
South Africa was instrumental in uniting academia and industry, providing a platform for 
information sharing and mutual collaboration. The society hosted various events, including 
conferences, monthly industry presentations and educational activities. 
The Eastern Cape Chapter of the Computer Society of South Africa (CSSA, 2010) was a well 
established society in the region promoting ICT awareness, skills upliftment and academic 
and industry liaison. The region consisted of two chapters, the Border (East London) Chapter 
and the Port Elizabeth Chapter. The region merged after the collapse of the Border Chapter 
and the Eastern Cape Chapter was formed. Currently at the operational level, the CSSA EC 
Chapter is in existence, however not functional.  
The Departments of Computer Science, Information Systems and Information Technology 
from the four tertiary institutions in the Eastern Cape region (Nelson Mandela Metropolitan 
University, Rhodes University, Fort Hare and Walter Sisulu University) created an inter 
university ICT collaboration forum that meets once a year, in order to exchange curriculum 
and research initiatives. Post-graduate students presented research being conducted at the 
institutions and inter-institutional collaboration is sought.  
The Department of Communication‟s e-Skills Institute (E-SI) is mandated to coordinate and 
enhance efforts to address South Africa‟s serious lack of adequate e-skills requirements. The 
e-Skills Summit in July 2010, provided recommendations to the e-SI to establish provincial e-
Skills knowledge production hubs to coordinate efforts, to develop new approaches and 
provide an organisational architecture for collaborative efforts locally and to address e-skills 
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approaches to impact the goals of the Medium Term Strategic Framework 2009-2014 
(MTSF, 2010) The e-IS is launching e-Skills Knowledge Production and Coordination Hubs 
in all provinces in South Africa and in November 2010 launched the e-Skills Knowledge 
Production and Coordination Hub in East London, Eastern Cape. 
The ECITI (Eastern Cape Information Technology Initiatives) is a non profit organisation 
established to facilitate the rapid introduction, support and business sustainability of the ICT 
and Film sector related to SMME‟s in the Eastern Cape. The ECITI has organised and 
facilitated a number of events in the Port Elizabeth area.  
2.5 ICT international trends: Outsourcing and off-shoring 
Outsourcing ICT has been an increasing practice in industry over the past decade. 
Outsourcing is the contracting of a vendor outside the business to provide, develop and in 
some instances manage ICT services. Off-shoring is the outsourcing of ICT services to 
international companies not based in the country of the specific business (Schwalbe, 2010; 
Turban and Volonino, 2010). Businesses internationally and in South Africa are compelled to 
outsource and off-shore ICT skills provided to countries like India and China. 
The trend in off-shoring IT jobs is seen by prospective ICT graduates as a hindering factor in 
obtaining future ICT employment and that there are fewer employment opportunities and “no 
good jobs available to them” (Murphy, 2009).  Research conducted by Tambe and Hitt (2010) 
indicate how off-shoring affects IT workers. Off-shoring is specifically common in hi-tech 
businesses utilising modern technologies.  
The study by Tambe and Hitt (2010) indicates that ICT jobs are less readily off-shored if they 
require face-to-face contact with business customers and internal staff members. 
Understanding the effect of off-shoring on domestic employment is important for the future 
anticipation of training needs for ICT employees.  
The Tambe and Hitt (2010) study indicated that 15% of all businesses and 40% of technology 
businesses surveyed were engaged in off-shoring activities. Off-shoring of technical skills, 
such as programming and software development, was reported by more than 30% of the 
respondents in the study. A test of the hypothesis that displacement rates differ between IT 
workers and non-IT workers was significant at the .01 level (X2=27.5, p<.01), confirming 
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that businesses which off-shore ICT services have displaced 8% of the technical ICT 
employees. 
Employment opportunities in ICT in the U.S.A. have increased over the past decade even in 
the face of increased off-shoring (Ross, 2007). A number of studies has indicated that the 
decline in ICT enrolments at tertiary level in western countries can be attributed to increased 
off-shoring. The perception exists that this practice will reduce the number of ICT jobs 
available to local ICT professionals (Becerra-Fernandez, et al., 2010; Ross, 2007).  
The two countries that are dominant role players in the outsourcing and off-shoring market 
are India and China. The World Economic Forum – Stimulating Economies through fostering 
Talent Mobility (WEF MT, 2010) indicated that about 10% of India‟s workforce is employed 
by Fortune 2000 companies and another 10% is employed by the government. China on the 
other hand faces challenges in the human capital market. There is a shortage of qualified 
workers as well as experienced managers who speak fluent English, while there is an 
oversupply of Masters and PhD degree holders. In 2009, 6.4 million students graduated and 
currently, there are still 2 million on the waiting list for a job. In addition, students who 
studied abroad are returning home because of the effect of the financial crisis on the job 
markets. 
The Chinese ICT industry is positioning itself in order to obtain a bigger slice of the 
international ICT market in 2010 (Mishra and Lyer, 2010). Major international ICT 
companies such as India‟s Infosys and Wipro planned to shift at least 10% of their 
outsourcing projects to Chinese cities. Companies such as GE and General Motors are 
demanding that Indian vendors deliver some services from locations outside India because of 
geo-political risks and location redundancy. The India and China outsourcing market is 
estimated at $10-billion plus per annum (Mishra and Lyer, 2010). China is set to become a 
$30-billion outsourcing powerhouse in the next five years. India and China have addressed 
the ICT skills shortage the past years and are not experiencing the same worldwide ICT skill 
shortage problems.  
China has become a major outsourcing country and is playing an increased role in global 
software development. Wang and Shi (2009) research study reported that Chinese ICT 
professionals work long hours in order to obtain promotion, maintain their current income 
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and “fit in with the other colleagues”. The work ethic, labour competitiveness and 
competitive wages are important drivers in international outsourcing decisions.    
The ITWeb and Business Connection Managed Services Survey 2010 in South Africa 
revealed that less than 43% of the 143 respondents indicated that they had not considered 
outsourcing (Ntholwa, 2010). Businesses outsourced during the economic downturn because 
of limited budgets, the ICT skills shortage and the inability to find suitably qualified ICT 
skills (Techforum, 2010b). It is estimated that up to 10% of the current ICT workforce in 
South Africa are foreigners and similar trends are reported worldwide.  
Outsourcing and off-shoring impacts the view people have of the ICT industry and has 
changed the ICT skill sets required from local ICT professionals. The ICT services generally 
outsourced are systems development, ERP implementation and ICT service support. Hard 
skills, such as programming in C#, .Net and other programming environments where face-to-
face interaction with customers is not required, is increasingly being off-shored due to the 
lack of local ICT professionals.  
2.6 Conclusions 
Internationally and specifically in the U.S.A., a large number of bodies, institutions and 
organisations exist. They try to address secondary education, higher education and 
specifically ICT education and the crisis facing countries, namely the ICT skills shortage. 
Governments are realising the importance of citizens operating in a global knowledge based 
society and the importance of internationalisation.  
The national and international ICT skills shortages have been discussed and researched over 
the past two decades and the ICT skills crisis has been addressed by governments worldwide. 
Governments have intervened in the ICT sector, in some cases in limited interventions and in 
other cases, such as India, China and Taiwan in major interventions. The Israel government 
and industry have utilised the technology industry to foster economic growth and the 
sustainability of the ICT sector in Israel (Berry and Grayeff, 2009).  
This chapter has shown that numerous South African governmental initiatives are in 
operation to stimulate e-Skills capacity (Alexander, et al., 2009). However, as in the case of 
the U.S.A., South Africa has a diversified number of institutions trying to address the e-skills 
shortage problems and no single integrated parliamental governmental support is provided. 
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Currently, there is limited co-operation and co-ordination of activities and national 
institutions and representative bodies do not agree over the actual e-skill shortage figures.  
The problems experienced nationally are similar to the problems experienced internationally. 
The research question addressed in this chapter is: RQ1. What are the international and 
national ICT skill shortages and ICT trends? The ICT skills shortage is a worldwide 
problem, possibly with the exception of India and China. In South Africa, businesses are 
experiencing an ICT skills shortage and, out of necessity are outsourcing and off-shoring ICT 
services. 
South African citizens are operating in an international globalised information-based society 
and South African citizens have to realise that they are competing with citizens 
internationally for knowledge-based employment opportunities.  Outsourcing and off-shoring 
creates a perception of decreased job opportunities and ultimately affects tertiary institutions 
experiencing decreases in ICT graduate enrolments.  
In the next chapter the industry ICT skill requirements will be discussed. The international 
industry skill requirements and the national ICT skill requirements are investigated and 
compared. The national industry skill requirements are specified and an ICT skill 
requirements model is developed.  
 
 
 
 
 
 
 
 
 
 
 50 
 
Chapter 3 : Industry ICT skill Requirements 
„We are short of men and women with IT skills. All recent studies and surveys 
confirm what we already know about scarce skills – management, engineering, 
and IT are key areas of shortage‟- Minister of Education, Mrs Naledi Pandor MP. 
3.1 Introduction 
The European Commission Digital Competitiveness Report (TEDC, 2009) indicated that 
60% of Europeans were regular Internet users and the EU‟s “i2010” strategy was to boost 
Europe‟s lead in ICT. In South Africa, the number of people accessing the Internet, 
specifically utilising mobile technologies, has increased dramatically and there will be 15 
million Internet users by 2013 (Gordon, 2009). 
In spring 2007, the Information Technology Association of America (ITAA) identified the 
need to double the number of graduates in science, technology, engineering, and mathematics 
over the next ten years to maintain IT competitiveness in the U.S.A. (Cameron, 2008). The 
ITAA and Washington Trade Group expect this trend to increase, rather than just continue. 
The U.S. Department of Labor‟s Bureau of Labor Statistics projected 800, 000 to 1.5 million 
U.S. computing jobs between 2010 and 2018 (Krakovsky, 2010b). 
The Graduate Attributes study (Griesel and Parker, 2009) focused on employers concern over 
the quality of graduates exiting from universities while higher education institutions feel that 
employers are not fully appreciative of what qualities and skills graduates do possess. A list 
of essential graduate skills for employability was identified namely: core, key or generic 
skills. The skills relate to all graduates and not specifically to ICT graduates. 
 Employability is influenced by four inter-related components, namely: 
1) Skilful practices (communication, time management, self and resource management, 
problem solving and lifelong learning); 
2) Deep understanding grounded in a disciplinary base (specialised expertise in a field of 
knowledge);  
3) Efficacious beliefs about personal identity and self-worth; and 
4) Metacognition (self awareness and the capability of reflection).  
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The Graduate Attributes study (Griesel and Parker, 2009) focused on a broad category of 
graduates who obtained tertiary institution qualifications and were subsequently employed in 
industry. The Graduate Attributes study was useful in conducting the research reported in this 
study and is discussed in more detail in Chapter 5.  
The Department of Labour (DoL) indicated that there would be a demand for 37, 565 ICT 
workers in 2007 (DoL, 2008). The ISETT SETA (2007) report forecast an ICT skills demand 
for the period 2007 to 2010 to be of the order of 10, 945 ICT professionals. A survey 
undertaken by IT Web and the Johannesburg Centre for Software Engineering (JCSE) 
revealed that the real ICT skills shortage going into 2009 could have been as high as 70, 000 
ICT professionals (ITWEB, 2008). The ICT skills shortage forecasts differ from the various 
institutions and official figures vary, however all publications indicate that South African is 
experiencing an ICT skills shortage.  
Figure 1-2, provided by the ISETT SETA, illustrates the scarce skills list for 2008-2011 
(Mopaki, 2009). The table indicates that 6, 913 professional ICT positions were available 
during this period. The positions included network and systems engineers, business analysts 
and software development and programming. The top positions predicted for 2010 included 
project management, ERP consultants and mobile developers (ITWEB, 2009a).  
The research question addressed in this chapter is:  
RQ2. What are the current industry ICT skills requirements and ICT graduate skill    
           requirements? 
 
In this chapter the industry ICT skill requirements internationally and in South Africa will be 
discussed. Research identifying different ICT skill sets will be discussed and summarised.  
Current industry skill requirements will be examined and an ICT skills categorisation 
framework will be presented. Industry graduate-skill requirements will be further examined, 
including the industry ICT skills gap.  
3.2 Industry ICT skill requirements 
The De Beers Group Services Director, Patrick Monyeki, winner of the CSSA/ITWeb 
Visionary CIO Award 2010, said “the ICT skills shortage is one of the biggest challenges 
besetting SA‟s ICT industry” (Moyo, 2010). South Africa does not have adequate skills and 
 52 
 
is still dependent on off-shore ICT skills. Government and industry need to encourage young 
people to venture into the industry.  
The decline in the number of ICT graduates entering the ICT industry has initiated various 
research studies, discussion forums and governmental initiatives (Moore, et al., 2009). The 
ICT skill requirements for ICT companies, ICT companies providing outsourcing services 
and non-ICT companies, for example, businesses providing sales and services, are universal 
but in some instances dissimilar.  
Leung (2010) quotes the Global Knowledge/TechRepublic 2010 Salary Survey and lists the 
Top 10 ICT skills in demand in 2010 (Table 3-1). The top ten 2011 ICT skill requirements as 
predicted by the Techforum (2010a) are presented in Table 3-1. Project Management, 
security, business process analysis and cloud computing were identified as some of the most 
important skills required.  Harris (2009) indicated that most of the top 10 jobs identified in 
2010, did not exist in 2004 and new job titles such as Social Network Profile Manager did not 
exist five years ago.  
Top 10 ICT Skills 2010 Top 10 ICT Skills 2011 
1) Project Management 
2) Security 
3) Network Administration 
4) Virtualization – Cloud 
5) Business Analysis 
6) Business Process Improvement 
7) Web Development 
8) Data base Management 
 
9) Windows Administration  
10) Desktop Support 
1) Windows 7 
2) Office 2010 
3) Sharepoint 
4) Virtualisation 
5) SaaS 
6) Cloud Computing 
7) Web security 
8) Business process analysis and 
improvement 
9) Project management 
10) Silverlight 
   Table 3-1: Top ten ICT skills required in 2010 and 2011. 
The ICT skill sets for a number of ICT jobs/careers have been identified, for example IT 
Manager (Lee and Reichgelt, 2005), IT Project Managers (Taylor and Woelfer, 2009), 
Programmers (Bailey and Stefaniak, 2001) and a Software Architect (Berenbach, 2008).  
Figure 3-1 indicates the skill set required by a Software Architect. The skills required are an 
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intersection of technical skills in software architecture and software engineering, business 
skills and domain expertise and interpersonal skills.  
Figure 3-1: Skills set required by a Software Architect (Berenbach, 2008). 
 
The Accenture (2008) study indicated that a strong demand exists for ICT skills in the project 
management, process management, configuration management and change management 
areas. Other areas included application and database development, Systems and Business 
analysis and ICT network and support professionals. The Accenture research revealed that 
there was a strong demand for ICT professionals with soft skills, such as business, 
communications and management skills (Accenture, 2008). The study further indicated that 
project management and presentation and communication skills were some of the most 
sought after capabilities industry required from ICT workers. 
ICT skills sets were initially divided into hard skills and soft skills. Hard skills were classified 
as technical skills and soft skills as non-technical in nature. Soft skills are related to an 
individual‟s personality traits, work ethic, interpersonal skills, problem-solving skills and 
language skills (Aken and Michalisin, 2007). The skill categories compiled by Todd, et al. 
(1995), and extended by Lee (2005), formed the basis for the research conducted by Aken 
and Michalisin (2007).  
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Analysing prior research, industry periodicals and ICT job advertisements Aken and 
Michalisin (2007) identified a list of 32 soft skills, 20 non-technical hard skills and 43 
technical hard skills. The results of the study, after stringent statistical analysis, finally 
identified 23 soft skills, 17 general business skills (non-technical hard skills) and 43 technical 
hard skills. The technical hard skills were sub-categorised into 16 programming and 27 non-
programming technical hard skills. Aken and Michalisin (2007) compiled a skills hierarchy 
(Figure 3-2) and a skills categorisation framework (Table 3.4). The ICT skills framework in 
Table 3.4 was utilised by the author of this thesis as a basis for the ICT skills research.    
 
Figure 3-2: Skills hierarchy (Aken and Michalisin, 2007).  
 
 
In addition to a shortage of ICT skills, the industry has shifted from employing programmers 
to employing more business analysts and “integrators”. Therefore the assumption that IS 
professionals will engage in developing custom software is no longer supported by the labour 
market demand (Gallivan, et al., 2004). Currently Information Systems jobs move from 
system development to systems integration and they have become more diversified and 
generic (Kirkhan and Seymour, 2005; Noll and Wilkins, 2002). Gartner‟s 2008 CIO Priorities 
listed Enterprise Applications (ERP), Customer Relationship Management (CRM) and others 
as second in the list of the Top 10 Technology priorities, and Business Process Improvement 
first in the Top 10 Business Priorities (Gartner, 2009).  
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IT/IS job skill trends have been studied across the Fortune 500 companies and SME‟s. 
Nelson et al. (2007) gathered a set of data through automated retrieval of ICT job descriptions 
from on-line websites. The data was analysed using Latent Semantic Clustering which 
resulted in a quantitative classification system of IT/IS jobs. The size of an organisation can 
affect both the mix of ICT job skills and which ICT jobs in the business are retained or 
outsourced. The research identified which job skills are important for professionals and 
students who desire employment in large corporations.  
The ICT departments of non-ICT business report that their ICT skill requirements are both 
technical and non-technical. The ICT skills most critical to retain in-house are non-technical 
skills such as project management, business domain knowledge and relationship skills 
(Gallagher, et al., 2010).  These skills were considered critical because they enabled the ICT 
departments to work effectively with other departments in a business, internal users and 
external customers and suppliers.     
The critical skills identified by Gallagher, et al. (2010) to be retained in-house by ICT 
departments in businesses included the non-technical skills and limited technical skills, 
namely essential skills (Table 3.2). Technical skills, namely foundational skills, including 
programming and operational skills are outsourced. To some extent this also applies to 
essential skills. The study further specified that the in-house skills are the skills required by 
new ICT graduates.   
It is important to note that in this extensive study, 20 researchers interviewed 104 senior IT 
managers in 94 non-IT businesses (Gallagher, et al., 2010). The study identified a striking 
difference between technical and non technical skills, where technical skills were most likely 
to be outsourced. ICT professionals require skill sets that are transferable over their entire 
career (Lee, 2005). ICT professionals should identify transferable skills across career tracks 
such as programmer, analyst programmer, systems analyst and IT manager.  
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ICT skills required  In-house Outsource 
Technical skills 
Foundational skills  
Programming  
System testing  
Helpdesk support 
Database management 
Operating systems  
Voice/data telecommunications 
Operational skills  
Operations  
Service hosting 
Disaster recovery 
Mainframe/Legacy systems 
Essential skills  
Systems analysis and design  
IT architecture 
 
Non-Technical Skills 
 
 
 
 
 
 
 
         X 
 
         X 
 
 
 
X 
 
 
 
X 
Project management skills 
Project leadership 
Project planning/budgeting/scheduling 
Project integration/program management 
Project risk management 
Problem/opportunity skills  
Company specific knowledge 
Functional area process knowledge 
 industry knowledge 
Business process design 
Change management/organisational readiness 
Relationship skills  
User relationship management 
Communications 
Negotiations 
Managing stakeholder expectations  
         X 
 
         X 
 
 
         X 
 
      Table 3-2: ICT skills required by businesses (Gallagher, et al., 2010). 
Various authors have defined and described skill categories and have identified and classified 
ICT related skill sets over the years. Todd, et al. (1995) compiled skill categories based on 
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1970 to 1990 data. Lee (2005) extended the skill sets required by IT professionals to include 
data obtained in the early 2000s. Lee (2005) identified new ICT skill requirements in the 
Architecture/Network skill category and skills relating to the Internet, specifically E-
Commerce, security and modelling.  
The ICT skills demanded in the job market have changed over the past decade. Programming 
languages have changed and the tools used for development have rapidly changed over the 
past 15 years (Pears, et al., 2007; Litecky, et al., 2006). Technical skills are important and 
Tuson (2008) concurs that industry needs ICT workers not only to have technical skills but 
additionally they need a strong focus on business skills. Global outsourcing has also 
influenced the skill sets demanded by industry and ICT professionals must be aware of 
changing skill set requirements.  
Global Software Development (GSD), working with international teams is an international 
software development strategy and allows businesses to take advantage of a skilled workforce 
across various time zones. Project team members are located at various remote sites, forming 
a virtual team and utilising collaborative tools for interaction. Team members require 
different skill sets working on global ICT projects and have to deal with people with different 
cultures, customs, languages, beliefs, skills and interaction methods (Monasor, et al., 2010). 
Potter, et al. (2009) investigated the motivating factors behind ICT professionals and what 
drives their choice of ICT as a career. The study, conducted in Australia, found that exposure 
to technology at a early age strongly influenced their career decision and in later years they 
showed an intrinsic motivation for pursuing technology, challenging careers and skill renewal 
and development. According to these studies, the demand for ICT professionals is high in 
areas such as web-design, web-technologies and specific business areas such as data 
warehousing, ERP and security. 
ICT professionals need constantly to re-skill themselves and Gallagher, et al. (2010, p. 144) 
states that “IT professionals should retool themselves to gain competency in specific in-
demand technical skills”. The findings of the study “lead us to the realization that in today‟s 
environment of continuous and fast-paced change, a mix of skills is essential for IT 
professionals” (Gallagher, et al., 2010, p. 144). Utilising on-line course material will give 
ICT professionals the ability to re-skill and acquire new technological skills required by 
industry (Krakovsky, 2010a).  
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In the foreseeable future, ICT professionals will require personal skills, technical expertise 
and life-long learning abilities (Alexander, et al, 2009; Fernandez-Sanz, 2009; Evans, et al., 
2008). ICT professionals need to stay abreast of new technologies and require on-going 
training („re-skilling‟ and upgrading of skills). Skills sets for specific ICT careers exist, such 
as IT Manager, Project Manager and Business Analyst. Taylor and Woelfer (2009) for 
example, identified critical skills for IT Project Management and how they can be learned. 
ICT professionals must acquire the required skills by different learning methods, such as 
formal training, mentorship, observation, performance feedback and most importantly, 
reflection on experience (Taylor and Woelfer, 2009).   
3.3 Industry Graduate ICT skill requirements  
Employers are seeking an ever increasing number and variety of skills sets from ICT 
graduates (Litecky, et al., 2010; Gallivan, et al., 2004). Research studies have identified 
graduate skill requirements, identifying the knowledge, skills and abilities needed by ICT 
professionals. Researchers, for example have by the year 2000, identified 85 skills required 
by a programmer. These skills include 53 technical skills, 20 soft skills and 12 business skills 
(Bailey and Stefaniak, 2001).  The literature suggested that graduates should acquire 
knowledge, skills and abilities (KSA) in an increasingly diversified field of study.  
The IT model curriculum explicitly states that graduates must be able to manage the 
information technology resources of a business within five years of graduation. In order to 
achieve this, Lee and Reichgelt (2005) investigated the skills IT managers must possess and 
reflected on the extent the IT model curriculum allows students to develop these skills. The 
results indicate that the IT model curriculum does not afford students the opportunity to 
develop the skills required by IT managers.  
Graduate skill requirements in industry vary depending on the type of business. The 
importance and the classification of the broad spectrum of skills (soft skills, business skills, 
technical skills and programming skills) will differ for each employer (Litecky, et al., 2010; 
Aken and Michalisin, 2007). Industry skill expectations and graduate skill sets, provided by 
tertiary institutions, will require each business to compile a skills expectations gap. Tertiary 
institutions cannot provide graduates with all the required skills.   
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Business and ICT industry leaders (Merkofer and Murphy, 2010), however still indicate that 
tertiary institutions do not: 
 Educate students with the current ICT skills required by current business 
requirements; 
 Adopt and teach new ICT technologies; 
 Interface with industry through Industry Advisory Boards; and  
 Address IT school problems and learner perceptions of the ICT industry. 
The ICT graduate skills expectations gap is the difference between what ICT skills industry 
requires, the skills industry expects from ICT graduates and what level of skill industry feels 
the ICT graduates possess (Aken and Michalisin, 2007). The expectations gap does not only 
focus on industries‟ ICT needs but also what role academic institutions have to play in 
satisfying the needs.   Computing educators and ICT professionals agree that the combination 
of people, technical and business skills are essential parts of a successful IT career 
(Mahatanankoon, 2006).  
Tertiary institutions should adopt a multi-disciplinary approach to cover the vast spectrum of 
skills. A number of authors have emphasised the importance of a multi-disciplinary approach 
to computing education (Becerra-Fernandez, et al. 2010; Mashaw, 2009; Ross, 2007). 
Employers require ICT graduates to have technical skills and knowledge in core information 
technologies. The ICT graduates must be able to communicate effectively, manage projects 
and have a thorough business knowledge combined with the ability to integrate IT-based 
solutions (Mashaw, 2009).  
Technical skills, business skills and humanistic job skills are most frequently referenced in 
academic and practitioner literature (Huang, et al., 2009). Gallagher, et al. (2010) indicated 
that in the continuous and fast changing ICT environment in which businesses operate, a 
“mix of skills is essential for IT professionals”. The authors concluded that the basic 
knowledge of six skill set categories (Table 3.2) should be included in ICT-related curricula. 
Graduates should have a basic knowledge of all skill categories identified.  
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ICT Professional Skill mix.   
Technical skills Non-Technical skills 
Fundamental Skills 
 Programming, System Testing, Database 
design, operating systems, 
telecommunications 
Project Management Skills 
 Leadership, Planning, Budgeting, 
Integration, Risk management 
Operational Skills 
 Operations, IT services, Disaster Recovery, 
mainframe 
Problem/Opportunity Skills 
 Business & industry knowledge, Business 
Process Design, Change Management 
Essential Skills 
 Systems Analysis & Design, IT 
Architectures 
Relationship Skills 
 User & Communications management, 
Negotiation and stakeholders relationships 
  Table 3-3: ICT professional skill sets. 
The enrolment of students on ICT-related degree programs has been dropping significantly 
since 2001 (Moore, et al., 2009; Aken and Michalisin, 2007). The reasons for the decline are 
attributed to the confusion over the number of different degree programs, the limited 
knowledge about ICT career paths in industry and the perception that degree programs do not 
prepare students and equip students with the needed skills for careers in ICT.  
Aken and Michalisin (2007) conducted a survey into which skills MIS graduates lack from 
the ICT graduate employer‟s perspective and what impact this skills gap has on the 
recruitment practices of the employers. Merkofer and Murphy (2010) indicated that fifty 
percent of the respondents that participated in the study maintained that “e-skills taught at 
tertiary level do not sufficiently prepare them for the expectations of their roles in 
employment”.  Respondents indicated that the practical application of the skills taught “was a 
significant missing component from tertiary training”.  The study further indicated the 
importance of soft skills, including time and leadership skills, project management and 
communication and negotiation skills.  
Extensive research has been conducted on the ICT graduate skill requirements and the skills 
gap between ICT graduate skills and industry expectations (CBC, 2009; Accenture, 2008; 
Aken and Michalisin, 2007). Aken and Michalisin (2007) compiled a skills categorisation 
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framework for the categorisation of ICT graduate skills (Table 3-4).  Table 3-4 indicates the 
four main categories of skills, namely soft skills, business skills, technical skills and 
programming skills. Each category is divided into sub-categories in which ICT graduates 
should ideally be educated and trained. 
The soft skills identified in the ICT skills categorisation framework are problem-solving 
skills, interpersonal skills, work ethic and language skills. The problem-solving skills include 
ability to learn, critical thinking and working under pressure. The interpersonal skills 
included leadership and emphasised the ability to work in groups. Work ethic identified the 
important role of ethics, honesty and integrity. Self-management and time management were 
also emphasised. The language skills required are written and oral communication skills, 
including limited negotiation skills. 
The business skills included the categories of business processes, management skills, project 
management skills and strategy skills. Business process modelling and the understanding of 
business processes have been identified as important business skills. Business function 
knowledge such as finance, marketing and supply chain management stresses the importance 
of a multi-skilled education. Working globally has been highlighted as a recent management 
skill as more ICT employees are operating in the international market.  
The technical skills covered the areas of software development, business applications, 
information management and hardware. The important skills identified for software 
development was the use of agile and systems development methodologies, systems analysis 
and design and web-based application development. Business application skills focused on 
ERP applications and traditional transaction processing systems. Information management 
specified the importance of data mining and data warehousing, EDI and on-line analytical 
processing. 
Hardware skills identified IT architecture and infrastructure knowledge, security and 
telecommunications. Programming skills, the fourth category, included current programming 
language skills such as .Net, AJAX, C#, scripting languages and SQL. A limited number of 
legacy languages were identified and included in the categorisation framework.  
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ICT Skills categorisation framework (Aken and Michalisin, 2007) 
Soft Skills Business Skills Technical  Skills Programming 
Skills 
Problem-solving 
skills 
Business processes Software development Current 
languages 
 Ability to Learn 
 Attention to 
Details 
 Business Problem 
Solving 
 Creativity 
 Critical thinking 
 General  Problem  
Solving 
 Research  skills 
 Working under 
pressure 
Interpersonal skills 
 Conflict 
Resolution 
 Interpersonal 
Relationships 
 Leadership 
 Self-esteem 
 Teamwork 
Work ethic 
 Initiative/Motivati
on to work 
 Integrity/Honesty/
Ethics 
 Professional 
Ethics 
 Responsibility 
 Self-management 
 Time 
Management 
Language skills 
 Negotiation Skills 
 Oral 
Communications 
 Questioning skills 
 Written 
Communications 
 Accounting 
 Business Process Design/ 
    Re-engineering 
 Contracting and legal 
 Finance 
 Marketing 
 Supply Chain 
 Management 
Management skills 
 Change Management 
 Managing 3rd party 
providers 
 Outsourcing Management 
 User Relationship 
Management 
 Working Globally 
   Working with Virtual           
   Teams 
Project management 
 Project Management/    
    Planning/Budgeting/ 
    Scheduling 
 Project Risk Management 
Strategy skills 
 Agile Development 
 CASE Tools 
 Client-Server 
 Programming 
 SDLC 
 System Testing 
 Systems Analysis 
 Systems Design 
 User-Interface Design 
 Web-based Application 
Development 
Business applications 
 Applying IT to Business 
Problems 
 Customer Relationship 
Management (CRM) 
 DSS/GDSS 
 Enterprise Resource 
Planning (ERP) 
 Operating Systems 
 Transaction Processing 
Systems 
 Web servers 
Information management 
 Data Mining 
 Data Warehousing 
 Database Administration  
 Electronic Data 
Interchange (EDI) 
 Online Analytical 
Processing (OLAP) 
Hardware 
 Business Continuity   
Planning (BCP) 
 IT Architecture/ Standards 
 Network administration 
 Security 
 Voice/Data Telecom 
 .NET 
 AJAX 
 ASP 
 C/C++ 
 C# 
 ColdFusion 
 HTML/XHT
ML/DHTML 
 Java/J2EE/ 
    J2P 
 Perl 
 PHP 
 SQL 
 Visual Basic 
 XML 
Legacy 
languages 
 Ada 
 COBOL 
 Smalltalk 
 
 Business Intelligence 
 Business Strategy 
 Project Integration 
 
  Table 3-4: Skill categorisation framework (Aken and Michalisin, 2007). 
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Sub-categories are continuously being revised by researchers and one new sub-category 
identified is Internationalisation skills.  Global Software Development (GSD) is a relatively 
new trend in the software industry, allowing businesses to take advantage of a skilled 
workforce across various time zones. Project team members are located at various remote 
sites, forming a virtual team network utilising collaborative tools for interaction. Graduates 
working in these teams need to be trained to deal with people with different cultures, 
customs, languages, beliefs, skills and interaction methods (Casey, 2010; Monasor, et al., 
2010). Education programs, such as the Open Ended Group Projects (Daniels, 2010), have 
been developed to address the skills required to work in international teams.  
The international educational authorities (ACM, IEEE, AIS) have been involved with 
research studies examining ICT graduate skill requirements and have adapted curricula in 
recent years. Educators need to adapt CS programs so that prospective students find the CS 
programs appealing, interesting, motivating and challenging (ACM CS2008, 2010). The 
ACM IS2010 curriculum (Figure 3-3) was released (ACM IS2010, 2010) in 2010 and will 
have an impact on university curricula and IS related qualifications.   
The IS2010 (as well as the CS2008 and IT2008) curriculum guidelines provide detailed 
course outcomes and identify the skills students should acquire while completing the course. 
The outcomes and skills acquired by completing the course can be utilised to assist with 
compiling graduate skills sets for each degree program. The IS2010 curriculum for the first 
time included IS programs for specific career tracks and industry-related career opportunities.  
Graduates should acquire more business skills and stronger interpersonal skills for working 
with customers. Humanistic job skills, including the importance of teamwork, 
writing/presentation skills, cultural sensitivity and openness to new experiences have been 
identified in academic literature as relevant graduate skills (Huang, et al., 2009).  Additional 
internationalisation skills include working in virtual teams and managing international teams.  
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Figure 3-3: IS 2010 curriculum (ACM IS2010, 2010). 
 
 
The importance of soft skills and business skills are emphasised by researchers and industry. 
The soft skills of communication and interpersonal interactions are emphasised for a career in 
Project Management. Abernethy and Treu (2009) reported on how soft skills could be 
integrated into computing courses such as project management, web development and 
students development projects.  
The Internet generation students need to acquire competencies that allow them to face the 
challenges of the new millennium, together with an awareness of shared values which belong 
to a common social and cultural space (Guitert, et al., 2008). The on-line generation requires 
students to utilise new technologies, social networks, on-line teamwork skills, interpersonal 
relations, problem solving and decision making skills and critical thinking skills.  
ICT professionals and students are increasingly using social networking sites in business ICT 
projects. Corder and Alice (2010) indicated that virtual collaboration in international projects 
require specialised competencies and the development of intercultural competence. The 
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authors integrated Second Life into projects to enhance virtual collaboration but indicated 
that the participation in Second Life does not guarantee the development of intercultural 
competencies.  
Currently the emphasis has shifted to planning and design of enterprise-wide systems and is 
causing an increased need for architecture-skills in IT (Morneau and Talley, 2007). ICT 
professionals working as part of a distributed workforce require application developers firstly 
to have architecture in mind, prior to constructing a solution. Employers want ICT 
professionals to join a business and make an impact in both hard and soft skills. 
The skill sets for a number of ICT jobs/careers have been identified; for example IT Manager 
(Lee and Reichgelt, 2005), IT Project Managers (Taylor and Woelfer, 2009), Programmers 
(Bailey and Stefaniak, 2001) and a Software Architect (Berenbach, 2008).  These skill 
profiles can be used by tertiary institutions to examine the skills acquired in a specific degree 
program with the skills that are needed to successfully pursue a specific ICT career. Tertiary 
institutions therefore are able to generate a degree program skills gap for each degree 
program.  
In South Africa, the number of black ICT graduates has increased the past years, by 507% 
between 1996 and 2005 (Mawson, 2010b). Despite this increase the ICT skills shortage in 
South Africa is further attributed to the constant migration of ICT professionals to other 
countries. Mawson (2010a) reported that “the ICT is short of the right skills to do the job, 
especially black skills”.  
“Computing will be one of the fastest-growing job markets through 2018.....expected to grow 
between 24%-32% through 2018.” (Hoffmann, L. 2010, p. 19). There will be more than twice 
as many new computing jobs per annum in the next eight years than the current level of 
computing graduates can fill. The projected growth is in the fields of software engineering 
(27%), computer networking (21%) and systems analysis (10%). Computer programmers on 
the other hand will decline in employment by 3% through 2018.  
3.3.1 Industry ICT graduate recruitment difficulties and recruitment strategies 
Businesses have different graduate recruitment practices and have changed strategies to 
attract and identify suitably qualified and skilled ICT graduates (Aken and Michalisin, 2007). 
Businesses have identified specific tertiary institutions that provide ICT graduates that suit 
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their required ICT skill sets. In South Africa, ICT graduate employers have indicated that 
they generally recruit graduates from institutions they are familiar with or have studied at.  
Gallivan, et al. (2004) identified a recruitment gap, indicating that despite many businesses‟ 
emphasis on hiring well-rounded employees and graduates with thorough business 
knowledge and soft skills, the recruiting staff continues to focus on hard skills, because they 
are easier to screen.  
Businesses requiring the extensive ICT skill sets find it difficult to recruit suitably qualified 
ICT graduates (Merkofer and Murphy, 2010). South Africa is experiencing a national e-skills 
shortage, similar to the international ICT skills shortage currently being experienced. In 
South Africa the numbers of students pursuing ICT careers are decreasing and a smaller 
number of ICT graduates graduate from tertiary institutions annually.  The South African 
government has introduced BBBEE requirements, which makes it more difficult to recruit 
suitably qualified ICT employees.  
Businesses utilise various strategies to recruit ICT graduates, such as bursary schemes, 
university placement programs, internships and partnerships with the relevant ICT 
departments. Industry is finding it difficult to recruit ICT graduates, specifically Black 
graduates who have high salary expectations. Employers of ICT graduates find poaching and 
the “brain drain” additional obstacles in acquiring and retaining suitably qualified ICT 
personnel.   
3.4 Conclusions 
The changing nature of ICT occupations and the introduction of new career tracks, have 
intensified the need to ensure that graduates emerge with skill sets that match employer 
demands and expectations (Merkofer and Murphy, 2010; CBC, 2009). The problem 
experienced by ICT employers in South Africa is that they are not in the position to employ 
adequately skilled ICT employees and that the number of skilled ICT graduates is declining.  
Research conducted on industry skill requirements and the important industry skills required 
have been summarised in this chapter. The skill categories compiled by Todd, et al. (1995) 
and extended by Lee (2005) formed the basis for the ICT skills framework developed by 
Aken and Michalisin (2007) utilised in this study (Table 3-4).  
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The 2009 ITWeb/JCSE IT Skills Survey indicated that ICT graduate degrees were more in 
demand, however the qualifications needed to be internationally comparable (Pieterse, 2010). 
The skills businesses required, going into 2010, included Business Intelligence/Knowledge 
Management, testing, project management and systems design/architecture. It is important to 
note from the study that three quarters of the 157 respondents from corporate executives 
indicated that the ICT skills shortage was a major problem.  
Comparing the four categories of skills listed in Table 3-4, namely soft skills, business skills, 
technical skills and programming skills with the Top 10 ICT skills required in 2010 and 2011, 
listed in Table 3-1, the modern technical skills are not included. The categorisation 
framework (Table 3-4) was compiled in 2007 and technologies such as Software as a Service 
(SaaS), cloud computing, Service Oriented Architectures (SOA) and the use of social 
networks in business were new and leading edge technologies. Today, as indicated in Table 
3-1, the top ten skills required include Saas, cloud computing, virtualisation and web security.  
The research question addressed in this chapter is: RQ2. What are the current industry ICT 
skills requirements and ICT graduate skill requirements?  The ICT skill shortages were 
addressed in Chapters One and Two and the ICT skill requirements were discussed in this 
chapter by examining the ICT skill requirements and specifically, graduate ICT skill 
requirements. The theory suggested that graduates should acquire knowledge, skills and 
abilities (KSA) in an increasingly diversified field of study.  
The non-technical skills of ICT professionals leverage the technical skills to augment the 
business‟s overall effectiveness in designing and delivering solutions to meet the business‟s 
challenges, opportunities and strategic objectives. The technical skills (foundational skills, 
operational skills and essential skills) and non-technical skills (project management skills, 
problem/opportunity skills, and relationship skills) should be included in CIT curricula 
(Gallagher, et al., 2010). 
An ICT graduate requires a diverse set of skills and industry is continuously requiring 
additional skill competencies.  Students enrolling for ICT degree programs need to be made 
aware of the diverse skill sets required by the ICT industry and this may influence career 
choices ultimately.  
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The problem with using the industry-expected skills as a proxy to indicate which skills are 
important to an employer, is that the expected skills evaluation is backward-looking and may 
not provide a clear indication of what skills will be important to the business in the future 
(Aken and Michalisin, 2007). Huang, et al. (2009) suggests that tertiary institutions study 
practitioner literature which provides a forward-looking view of job skills.   
In the following chapter the South African School system will be briefly discussed and the 
chapter will further discuss the Computers Applications and Technology (CAT) and 
Information Technology (IT) subjects. The chapter will further discuss the problems 
experienced in the high school system and specifically the problems experienced in teaching 
CAT and specifically IT. The chapter will further focus on the ICT career interests of 
scholars, specifically at the Grade 9 and Grade 12 levels.   
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Chapter 4 : IT at Secondary Schools and Scholar Career Interests 
 
“Education is the great engine of personal development. It is through education 
that the daughter of a peasant can become a doctor, that the son of a mineworker 
can become the head of the mine, that the child of farm workers can become the 
president of a great nation” – Nelson Mandela, Former South African President. 
4.1 Introduction 
The education systems in most countries worldwide have been criticised over the past decade. 
Countries such as Canada, Israel, Scotland and South Africa are experiencing similar 
problems such as implementing a new national curriculum, lack of funding, insufficient 
teacher training and specifically in S.A., - HIV/AIDS (Koorse, et al., 2010a; Patterson, 2005).      
In South Africa, the Department of Education views ICT as a resource for reorganising the 
schooling of scholars1) and as a tool for teaching and learning development. The broad vision 
of the South African government is to design a National Information Society programme, 
which will improve the lives of its citizens and enhance the quality of life through effective 
use of Information and Communications Technologies (PNC, 2010). 
The White paper on e-Education defines the goals of e-Education as “connecting learners and 
teachers to each other and to professional support services and providing platforms for 
learning". e-Education is more than developing computer literacy, scholars need the skills to 
access, manage and create information (PNC, 2010).  
The Minister of Education presented the White Paper on e-Education on 26 August 2004. 
The White Paper outlines a vision of deploying ICT in schools to improve the quality of 
teaching and modernise the administration and management. The White Paper on e-
Education further outlines projects that should be undertaken by government in order to reap 
fully the benefit of e-Education. The goal of the White Paper is "to ensure that every South 
African learner is ICT capable by 2013" (PNC, 2010). 
 
1) Internationally, children attending school are referred to as students, scholars, etc. In South Africa, school     
   children attending the grade 1-12 classes at school level are called Learners. In this thesis, the word Scholars        
   will be used and includes all primary and secondary (high) school children/scholars/students/learners.  
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Scholars with an aptitude for ICT are reluctant to pursue CIT (CS, IS and IT) degree 
programs at universities. The image of computing held by the general public, teachers and 
career advisors is deteriorating even though teenagers use social networking sites daily and 
computing has become part of every scholar‟s life (Ross, 2007).   Scholars generally have 
misperceptions of what ICT professionals do and scholars‟ disinterest can be attributed to a 
lack of familiarity with the subject (Carter, 2006). 
In a recent study in the U.S.A., involving more than 800 high school students, more than 80% 
indicated that they had “no idea” what computer scientists actually do (Ross, 2007). Carter 
(2006) reported similar findings in that “an alarming number of students (80%) had no idea 
what CS majors learned”. The annual survey from the Higher Education Research Institute at 
the University of California (HERI/UCLA) indicated a continual decline in ICT program 
registration since 2000 and highlighted the current negative impression of computer science 
as a profession amongst high school children (Murphy, 2009).   
The U.S. Department of Labor‟s Bureau of Labor Statistics projected 800, 000 to 1.5 million 
U.S. computing jobs between 2010 and 2018 (Krakovsky, 2010b). The Chairperson of 
CSEdWeek 2010, Professor D. Richardson from the Department of Informatics at the 
University of California, on the other hand said that “there‟s still a sense on the part of 
parents and guidance counselors that there are no jobs in computing” (Krakovsky, 2010b).  
In South Africa, limited research has been conducted specifically relating to scholars 
knowledge of ICT careers, career choices specifically relating to ICT. The reasons why 
scholars did not choose to study CS and IS degree programs and what their general 
perceptions of the ICT industry were, have been investigated by Jacobs and Sewry (2009) 
and Seymour, et al. (2005). 
The research question addressed in this chapter is:  
RQ3. What are scholars‟ perceptions of ICT careers and the ICT industry?  
In this chapter, the school system and the IT curriculum at schools will be briefly discussed 
and the major problems experienced at high school will be highlighted.  A comparison 
between the U.S.A. and South Africa will be provided. The chapter will further discuss the 
lack of knowledge of ICT careers, job opportunities and interest by scholars in pursuing ICT 
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careers. Two previous research studies conducted in South Africa on scholar‟s perceptions of 
CS and IS degree programs will be discussed.  
4.2 The problems experienced at secondary school level in S.A. 
In South Africa, less than half of the 2009 matriculants passed mathematics and science, 
impacting the ICT industry intake of people that qualify to register for technology-related 
qualifications. Less than 46% of the scholars that wrote the mathematics examination 
obtained a mark of 40%.The Minister of Basic Education indicated that the mathematics and 
science pass rates were too low for ICT training institution to produce sufficient numbers of 
ICT professionals in the next five years (Mawson, 2010c). In 2007, 565, 744 scholars passed 
the matriculation examination, only 85, 000 passed with university exemption and only 
25, 000 passed higher grade mathematics. Nationally, less than 8, 000 scholars received high 
enough marks to enter science, engineering and technology degree programs.   
South Africa has approximately 25, 875 public schools, of which 16, 797 (65%) are primary 
schools and 9, 078 (35%) are high/secondary schools (Table 4-1).  The computing related 
subject CAT (Computer Applications Technology) is offered by sixteen percent (16%, n=1, 
466) of the high/secondary schools. Scholars taking the subject CAT, are taught word 
processing, spreadsheets, power point, databases and the integration of the packages. 
Information Technology (IT) is the grade 10-12 subject offered by 439 (5%) of the 
high/secondary schools in South Africa and was introduced in Grade 10 in 2006. The subject 
comprises theoretical and a practical components. The subject Information Technology (IT) 
is programming oriented and the main languages used are Delphi and Java. The majority of 
the schools that offer IT as a subject can still be classified as “previously advantaged schools” 
(Hamid, 2010).  
Public Schools in S.A. in 2009 Number (%) 
Primary schools 16, 797 (65%) 
High/Secondary schools   9, 078 (35%) 
Total number of public schools  25, 875 (100%) 
High/Secondary schools offering CAT    1, 466 (16%) 
High/Secondary schools offering IT        439 (5%) 
              Table 4-1: Number of public schools in S.A. in 2009. 
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In 2009, 334, 718 scholars passed the National Senior Certificate examinations in South 
Africa (HESA, 2010b). Four hundred and seventeen (417) schools out of more than 25, 875 
public high schools nationally, achieved a 100% pass rate. The pass rate in 2009 declined by 
another 2% based on 2008 figures to a dismal 51%. In 2009, the matriculation subjects of 
Mathematics and Physical Science had particularly low pass rates, with only 21% and 29% of 
scholars (learners) achieving above 40% respectively (DoE, 2009).  
The current predictions by education experts are that in 2010, there will be a drop of at least 
5% and will be the lowest in history (Stander, 2010a). In 2010, South Africa experienced an 
extended teachers strike and failed education initiatives and mismanagement. Experts 
indicated that if the pass rate did not drop, they would seriously question the validity of the 
marking system (Stander, 2010a). Teachers at schools fail to arrive or take long, unexplained 
and unauthorised absences. However, from 2005 to 2009, not one teacher has been dismissed 
for poor performance (Jonker-Bryce, 2010).  
The IT subject matriculation results are alarmingly low in most provinces in South Africa. 
For example, in 2008, the IT subject average mark for the practical paper in the North West 
Province was 29% and 49% for the theoretical paper. There were only 387 candidates who 
wrote the examinations from 32 schools in the province (Havenga and Mentz, 2009).  
The Education Department in the Eastern Cape released an internal report indicating the 
major problems experienced within the Department (Stander, 2010b). The Education 
Department is experiencing cash-flow problems due to financial mismanagement. The report 
indicated that 80% of schools in the Eastern Cape are dysfunctional and operate for 3 or less 
hours daily. Financial mismanagement did not allow for school infrastructure development. 
There are 4, 838 clay and mud classrooms attached to 1, 576 schools in the Eastern Cape 
Province. The report further indicated that 80% of teachers in the province were unqualified 
or under-qualified (Stander, 2010b). The original report could not be obtained by the author.  
The pass rates for first-year university students are declining, showing an apparent lack of 
preparation at high school level (Matomela, 2010). The first-year results at NMMU in the 
Business and Economics Sciences Faculty dropped from 64% in 2008 to 62% in 2009. The 
first-year results in the Science Faculty dropped from 78% in 2008 to 74% in 2009.  
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4.3 The IT school curriculum in S.A. 
Information Technology (IT) is the Grade 10-12 subject offered by limited schools in South 
Africa. The subject incorporates programming, using the programming language Java or 
Delphi. Computers Applications and Technology (CAT) is an additional subject offered at 
selected schools having access to computers. CAT teaches end-user skills to scholars over a 
three year period.  
In South Africa, the four core subjects scholars have to take in Grade 10 to 12 are: 
 English; 
 A second language (including Afrikaans or Xhosa);  
 Mathematics or Mathematics Literacy; and  
 Life Orientation. 
Scholars have to pass English and Mathematics/Mathematics Literacy with a minimum mark 
of 40%. An extensive list of choice or elective subjects exist, including Science, Biology, 
Music, Art, Business Studies, French, Woodwork, CAT and IT from which the scholar has to 
select at least three subjects. Not all subject choices are available at an individual school and 
CAT and IT are seen as “privileged” subjects as they are only offered at schools with access 
to computer laboratories and CAT/IT teachers.  
The school subject IT in South Africa is called, Computer Science in the U.S.A. and 
Krakovsky (2010b) indicates that “only one in five states count computer science classes 
towards any kind of graduation requirement”. South Africa is experiencing a decline in 
numbers of scholars choosing IT as a school subject (Koorsse, et al., 2010a; Havenga and 
Mentz, 2009) and internationally, similar trends are being experienced (Babin, et al., 2010, 
Biggers, et al., 2008; Carter, 2006). In South Africa, the number of scholars choosing the IT 
subject has declined by 28% nationally since 2008 and in the Eastern Cape specifically, 45% 
since 2008 (DoE, 2011). 
The number of computer science courses offered at school level has decreased in the U.S.A. 
over the past five years, according to an ACM report Running on Empty: The Failure to 
Teach k-12 Computer Science in the Digital Age (RunningonEmpty, 2010). The Computer 
Science Teachers Association Survey Data of High Schools in the U.S.A., indicates a 35% 
drop in computer science course offerings in 2009, based on a 2005 baseline (Roman, 2010).  
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School teachers teaching IT related courses experience additional difficulties and challenges 
in South Africa (Havenga and Mentz, 2009). The state certification programs for computer 
science teachers are “either non-existent or deeply flawed” (RunningonEmpty, 2010). In 
South Africa, IT teachers are faced with the following problems: 
 Lack of and inadequate IT facilities; 
 Lack of continuous education and training; 
 Lack of technical support; 
 IT curriculum issues, including a curriculum overload; 
 ICT skills shortage – limited access to skilled IT teachers; and  
 The additional workload associated with teaching technology related subjects. 
Information Technology (IT) is one of the 29 subjects included in the National Curriculum 
Statement of the South African Department of Education (DoE, 2008) offered at secondary 
school level for Grades 10 to 12.  The subject was introduced in 2006 at Grade 10 level and 
the first matriculation examinations were written in 2008. The IT subject is defined in the 
National Curriculum Statement (NCS) for South African schools as follows:   
“Information Technology focuses on activities that deal with the solution of problems 
through logical thinking, information management and communication.  It also focuses 
on the development of computer applications using current development tools.  The 
subject develops awareness and an understanding of the social, economic and other 
implications of using computers.” 
IT as a subject is designed to develop higher-order thinking skills, technology skills, 
information skills, problem-solving skills, creative skills, collaborative skills and lifelong 
learning skills.  IT scholars will gain a deeper understanding of the concepts and principles of 
ICT hardware and software, be taught to use digital technology to solve problems and learn 
about programming as a process of designing, developing and implementing software 
solutions (Havenga and Mentz, 2009).   
According to Koorsse, et al. (2010a), the secondary school subject IT is having a negative 
impact on Computer Science and Information Systems degree choices after school. The skills 
and knowledge with which the IT subject tries to provide Grade 10-12 scholars, is decreasing 
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their motivation to pursue a computer-related career and creating misconceptions about ICT 
career opportunities.   
Koorsse, et al. (2010a) indicated that the skill level of scholars entering IT at Grade 10 is not 
consistent, especially across schools.  The shortage of trained IT teachers is another serious 
concern.  Student teachers at tertiary institutions are hesitant to train as IT teachers due to 
lack of learner interest in IT as a subject and the level of difficulty of teaching the subject due 
to its abstract nature. Further problems exist with the overloading of the IT curriculum 
content and inconsistencies among IT educators in different provinces in South Africa.  
Koorsse et al. (2010a, 2010b) and Havenga and Mentz (2009) indicate that the lack of interest 
in IT as a secondary school level subject has been observed by IT educators, The Department 
of Education, subject co-ordinators and academics at universities.  Stakeholders are 
attempting to identify and address the current problems with the IT subject curriculum. The 
problems experienced include:  
 Scholars studying IT are struggling to cope with the subject content and perceive the 
subject to be difficult; 
 The scope and depth of the subject are matters of concern; 
 The lack of trained IT teachers; 
 Universities are experiencing a lack of interest by student FET teachers to become IT 
teachers; 
 Qualified IT teachers capable of teaching the content in the current IT subject 
curriculum are unobtainable;   
 Teachers did not have enough time to be trained in teaching new approaches required in 
the new curriculum; 
 The majority of IT teachers believe that the current IT curriculum is overloaded and 
there is no agreement on what topics are important and what content should be included 
in the curriculum; and 
 The programming content takes up most of the teaching time in the school year due to 
the amount of topics that need to be covered and the nature of the concepts.   
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4.4 Scholar perceptions of ICT 
The National Association of Colleges and Employers in the U.S.A. indicated that Computer 
Science graduates were among the highest paid of any major with an average starting salary 
of $53K p.a. in 2007 (Ross, 2007). A study conducted in 2006 by the ACM found 
employment in IT 17% higher than at the height of the dot.com boom. However, students 
entering tertiary education are not selecting CIT majors because of the perceived dot-com 
bust and the effects of outsourcing (Carter, 2006).   
In the U.S.A., “people with the aptitude for computing lack the interest to pursue it” (Ross, 
2007). Jill Ross, Director, Image of Computing, at the University of Colorado, identifies the 
following four root causes for the lack of interest in computing: 
 The general public’s image of computing  
 They thinking that computing is only programming;  
 only nerds pursue computing careers;  
 computing is only related to iPods and cell phones; and  
 there are no jobs due to off-shoring; 
 The teen’s image of computing  
 12 million teens or 55%, aged between12-17 years use a social networking 
site;  
 computing is part of teen‟s daily life and they think they already know 
everything about computing; 
 The under-graduates image of computing  
 high school teachers influence the choice of computing programs;  
 IT students like to solve problems; and  
 computing projects are not exciting;  
 The computing professional’s image of computing  
 They have a positive impact on society; 
  computing needs a more human and less abstract orientation; 
 Computing intends to preserve the rigor of computer science as a discipline;  
 Computing requires interdisciplinary collaboration; and  
 There is an under-representation of women and minorities in IT. 
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The Running on Empty ACM report (RunningonEmpty, 2010) indicated that approximately 
two-thirds of the states in the U.S.A. have limited computer science education standards for 
secondary schools and that most high schools include Computer Science as an elective and 
not as part of the core education. Roman (2010) indicates that “much has been written over 
the last decade about the abysmal state of the education arms race in the U.S.A.”. The 
downward spiral of computer science is continuing and very little is done to redirect the trend 
(Roman, 2010).   
The digital age has transformed the world and the workforce requirements. The Running on 
Empty ACM report (RunningonEmpty, 2010) states that “the U.S. K-12 education has fallen 
woefully behind in preparing students with the fundamental computer science knowledge and 
skills they need for future success”. At school level, students need to be well educated and 
prepared to enter a computer-intensive world. The report (RunningonEmpty, 2010) identifies 
the following problems relating to computer science education at secondary school level in 
the U.S.A.: 
 Quality Computer Science (IT in S.A.) education is being pushed out of the K-12 
education system in the U.S.; 
 There has been a marked decline in the number of Computer Science courses taught 
in secondary schools. A 35% drop in 2009 based on 2005 baseline figures in the 
U.S.; 
 The government policies underpinning the current K-12 education system are deeply 
confused, conflicted, or inadequate to teach engaging computer science as an 
academic subject; 
 Confusion as to what should constitute and how to differentiate technology education; 
literacy and fluency; Information Technology education; and computer science as an 
academic subject;  
 Quality education depends on knowledgeable and well-prepared teachers;  
 Instructional materials that are engaging and carefully developed; 
 Adequate resources and infrastructure to support teachers‟ and students‟ learning;  
 A policy framework to support and sustain teacher development, certification and 
continuing education;  
 Appropriate curriculum development; and 
 Scholar/student access and interests.  
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The report further indicated that in 2008, only 17% of the Advanced Placement (AP) 
computer science test takers were women and only 784 African American students 
nationwide took the AP computer science examination. The lack of access to Computer 
Science education at secondary school level for under-represented populations is seen as a 
social injustice issue for the 21st century.  
The Conference Board of Canada (CBC, 2009) conducted an extensive study on secondary 
school students‟ views about ICT and why limited numbers chose careers in ICT. 
Researchers interviewed 1, 034 grade 9 and 10 scholars, 60 parents and 54 guidance/career 
counsellors. The results indicated that 36% of the scholars considered ICT career 
opportunities, and their decisions were only marginally influenced by job availability and job 
security. Scholars (37%) found ICT jobs to be creative and 77% indicated that they believe 
ICT jobs provide better salaries. 
The concerns scholars identified were that ICT jobs were difficult and complex (34%), the 
jobs were “not fun” (31%) and “not cool” (25%). The study found that girls‟ enthusiasm for 
ICT was lower than boys‟. The majority (83%) of scholars reported that they consult with 
their parents/guardians for education and career advice. The study found that 
parents/guardians found ICT less appealing than scholars. Career/guidance counsellors (75%) 
viewed ICT careers in a positive light.   
The CBC (2009) indicates that the ICT labour market in Canada is under pressure and the 
demand for ICT related skills is growing. The report indicated that “the changing character of 
ICT occupations has intensified the need to ensure that graduates emerge with skills that 
match employer demand” (CBC, 2009, p.3).  
Scholars may develop a negative attitude towards computing as a result of pre-university 
education (ACM BS, 2009). In South Africa, research indicates that the school high school 
subject IT, has a negative impact on future career choices by scholars (learners) and has 
direct impact on the number of ICT professionals entering and graduating from tertiary 
institutions (Koorsse, et al., 2010a; Havenga and Mentz, 2009). The numbers of scholars 
selecting IT as a subject in grades 10-12 are further declining (Koorsse, et al., 2010a). 
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Research conducted by Babin, et al. (2010) and Biggers, et al. (2008) has focused on 
identifying reasons for the lack of interest by scholars, in choosing computing as a career 
choice at tertiary level. The results indicate that scholars are uninformed or misinformed 
about ICT career opportunities and job availability. The scholar‟s perceptions are that a 
career in computing is asocial, only focusing on programming and having limited connection 
to the outside world (Biggers, et al. 2008).  
Scholars at school level over the last decade are less inclined to consider ICT career programs 
at tertiary level (Becerra-Fernandez, et al., 2010). Ross (2007) stated that “talented young 
people are turned off by computing‟s image”. High school students/scholars/learners 
specifically have a negative perception about the lack of high-paying ICT careers, career 
opportunities and ICT academic programs offered by tertiary institutions. 
A number of interventions by tertiary institutions at secondary school level to address the 
problems with scholar‟s not choosing ICT careers have taken place worldwide. Choudhury, et 
al. (2010) implemented an IT Careers Camp, a specific promotional initiative designed to 
improve enrolment in IT related courses, aimed at high school students and teachers. The IT 
Career Camp was specifically designed to convince participants that: 
 Career prospect in the ICT industry is excellent; 
 ICT career possibilities and career tracks; and 
 ICT work is creative and interesting.  
The camp was designed in collaboration with industry partners and allowed for industry 
visits, allowing students to gain hands-on experience in solving business problems utilising 
ICT. The camp was very successful in changing student‟s perceptions about the nature of IT 
work and the ICT job market. Choudhury, et al. (2010) indicates that they “believe the camp 
can be a useful tool to create a pipeline of well-informed students interested in IT careers”.  
“Georgia Computes!” is part of the Broadening Participation in Computing program and 
aims to improve the computing education pipeline in the state of Georgia (Bruckman, et al. 
2009). The project is an alliance between different units at Georgia Tech, Department of 
Education and youth foundations and societies. The objectives are to improve interest in 
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computing, improve the quality of computing education at high school level, draw students 
into the under-graduate level and to promote ICT career opportunities.  
The project offers summer camps and computing workshops to high school scholars and to 
The Girl Scouts of Greater Atlanta, Inc. with a membership of 40, 000+ girls in grades K-12 
(Bruckman, et al., 2009). The workshops utilise technologies such as Alice, PicoCrickets, 
LEGO robots and Scratch to explore computing concepts. The workshops on Saturdays were 
only four hours long, however statistically significant improvements in scholars‟ attitudes 
towards computing were measured. An additional goal of the project is to increase the 
number of high school computing teachers, providing training and direct classroom support 
with student supporters.     
Ericson, et al. (2005) supported the fact that tertiary CIT departments should assist computing 
teachers at school level, for example presenting workshops on programming to computing 
teachers. The workshops made computing teachers more confident and provided ideas on 
what to do in their teaching.  Post-graduate students seconded to a specific teacher at a 
school, providing programming technical assistance, proved to be very valuable to computing 
teachers and scholars at school.  
The CSEdweek (CSEdWeek, 2010) in the U.S.A. was the second government supported 
event promoting ICT, specifically at school and tertiary institution level (ACM BS, 2009). 
Computer Science Unplugged is a series of activities to expose scholars to central concepts in 
Computer Science in an entertaining way and have been implemented in New Zealand and in 
Israel (Taub, et al. 2009). The activities do not require access to a computer and the research 
results indicate that CS Unplugged did start a process of changing scholars‟ views about CS.  
Similar initiatives have been implemented by the Department of Computing Sciences at 
NMMU for IT teachers in the Eastern Cape. The department has been working closely with 
IT teachers in the region, providing IT teacher seminars, programming training courses and 
educational support. Various initiatives such as gaming days, school IT project competitions 
and IT trophies for IT scholars succeeding at individual schools have been initiated by the 
department.   
The department has regularly produced a departmental newsletter and has appointed a 
professional journalist on a contract assignment to interview graduates working in industry 
and produce articles that are included in the departmental marketing materials, newsletters 
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and web site. The Department of Computing Science NEWS, Issue 2 (2011) included an 
article on department alumni and the perks of having a formal qualification and working in 
the ICT industry.  
The Department of Computing Sciences (NMMU) and TELKOM SA further presented a 
Computer Literacy Programme to 350 teachers in Port Elizabeth during 2009 and 2010. The 
programme included introductory and advanced courses of the Microsoft Office Suite 
2003/2007 and Expression Web. The File Management and Word Processing Beginners 
courses were rated the most useful by teachers. The effectiveness and success of the 
programme was confirmed and teachers were applying the skills learnt, both in their personal 
lives and in their profession (Machiridza, 2010).  
4.5 ICT career interest at school level and influences on ICT career choice 
Research has indicated that scholars choosing a career and specifically ICT careers are 
influenced by parents, teachers, career counsellors and role models (Babin, et al., 2010). The 
ICT skills shortage worldwide has sparked renewed interest in research into what influences 
scholars‟ career choices. Various authors and panels have cited the need to attract more high 
school scholars to enrol in CIT tertiary degree programs. Research currently is focusing on 
how and why scholars make decisions to pursue ICT careers and studies (Babin, et al., 2010; 
Calitz, et al., 2010; Biggers, et al., 2008).  
Researchers have developed (Biggers, et al., 2008; Carter, 2006) and utilised various existing 
instruments and surveys (Jacobs and Sewry, 2009; Seymour, et al., 2005) to measure 
scholar‟s attitudes, beliefs and perceptions in both CS and IS. Heersink and Moskal (2010) 
developed and validated two assessment instruments measuring attitudes and beliefs about 
CS and IT. The instruments measured the constructs of: confidence, interest, gender, 
usefulness and profession. Factor analysis indicated that students could distinguish between 
the constructs for CS but not for IT.  
Babin, et al. (2010) interviewed and surveyed Canadian career counsellors (n=111), ICT 
university students (n=141) and first year Business and IT Management students (n=1, 335). 
The survey findings suggest that parents have the strongest influence on career choice and 
guidance counsellors the weakest influence. Recommendations from the research study are 
that ICT industry representatives must speak directly to scholars, students and parents in 
 82 
 
order to improve the number of scholars and students choosing ICT careers. The study found 
that scholars were attracted by the relatively high income of ICT professionals.     
Gender, socioeconomic background and access to computers and technology all have an 
influence on ICT career choices. The research study conducted by Miliszewska and Sztendur 
(2010) that investigated the perceptions of ICT studies and careers among female secondary 
school students in an educationally disadvantaged metropolitan region of Melbourne, found 
that female students had positive perceptions of ICT; however, this interest did not translate 
into the consideration of ICT as a career choice. 
Research conducted on the reasons why scholars are not choosing ICT careers in South 
Africa, are based on two main studies in the Western Cape by Seymour, et al. (2005) and by 
Jacobs and Sewry (2009) in Grahamstown (Eastern Cape) respectively. The studies were 
conducted to determine Grade 12 scholars‟ inclinations to study Computer Science and 
Information Systems at tertiary level in South Africa. It was found that students‟ previous 
experience with computers affected their attitudes toward any future use. Both studies found 
that learners with no access to computers at school were more inclined to study Computer 
Science than those with access to computers.  The studies also found that scholars who have 
negative perceptions of IT jobs available are less inclined to study Information Systems or 
Computer Science.  Both studies found that scholars do not know what the Information 
Systems as a field of study is about although the perceptions of Computer Science were 
slightly more accurate.   
The Grahamstown, Eastern Cape (Jacobs and Sewry, 2009) survey indicated that scholars 
attending previously disadvantaged schools were more inclined to study CS. Female and 
white scholars were less inclined to consider studying CS or IS. The results further indicated 
that scholars who have negative perceptions of ICT salaries and the job market were less 
inclined to study CS or IS. 
Jacobs and Sewry (2009) conclude that educational institutions need to promote accurate 
representations of IT-related subjects and career fields to scholars. Their research results 
further indicate that, of the scholars who take IT as a school subject, very few continue with 
CIT courses at tertiary level. Thus, after being exposed to the IT curriculum at school, 
scholars then decide not to continue with a career in computing.   
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Cosser (2010) in a longitudinal study found that a wide disparity exists between scholar 
career preferences and actual enrolments in higher education institutions. The study found 
that less than 20% of the total number of scholars specifying areas of study for which they 
planned to register, enrolled at higher education institutions. The study found that although 
scholar preferences were predominantly for studies in the field of Science, Engineering and 
Technology (SET), student graduations were predominantly in the Humanities.     
4.6 Conclusions 
The Department of Education indicates that success in the infusion of ICT into teaching and 
learning will ensure that every learner will be equipped for full participation in the knowledge 
society. Capacity building and ICT literacy is essential to help everyone to benefit fully from 
Information Society. ICTs can contribute to achieving universal education worldwide, 
through delivery of education and training of teachers and by offering improved conditions 
for lifelong learning, and encompassing people that are outside the formal education process 
(PNC, 2010). 
The South African 2010 national matriculation results, released on the 6th January 2011, 
showed an increase of 7% for the first time in a number of years (DoE, 2011).   The official 
pass rate is 67.8% in 2010 and only 23% passed with an university entrance. The pass rate for 
scholars with mathematics in the Eastern Cape was only 37% (Hollands, 2010). The Eastern 
Cape pass rate was lower than the national average at 58%, but increased by 7% from 51% in 
2009 (DoE, 2011).  
The number of schools offering CAT (16%) and IT (5%) is not increasing and after 16 years 
of democracy South Africa has made very little progress in providing ICT training and skill 
development to disadvantaged scholars. The main reason is not the availability of computer 
labs but the lack of adequately skilled educators/teachers to teach IT at disadvantaged schools 
(Hamid, 2010). The number of scholars choosing IT as a subject has decreased by 46% since 
2008 in the Eastern Cape.  
High school children in South Africa are generally not aware of careers in ICT. The dot.com 
crash was followed by a worldwide recession and an international decline in interest in ICT 
careers. Studying ICT at tertiary institutions further enhanced the problems. The problems are 
further exacerbated in that parents, teachers and specifically guidance teachers do not 
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encourage high schools learners to take IT as a matriculation subject and do not encourage 
learners to pursue ICT careers (Babin, et al., 2010).  
The research question addressed in this chapter is: RQ3. What are scholars‟ perceptions of 
ICT careers and the ICT industry? The study by Jacobs and Sewry (2009) indicated that in 
the Grahamstown area of the Eastern Cape scholars‟ previous experience with computers 
affected their attitudes toward any future involvement. The study also found that scholars 
who have negative perceptions of IT jobs available are less inclined to study CS or IS.  
The problems experienced within the high school system (under-qualified teachers, lack of IT 
teachers, teachers and career counsellors not promoting ICT careers and scholars‟ general 
lack of knowledge regarding ICT careers) are all contributing factors to the declining CIT 
enrolment figures at tertiary institutions. There are further major problems with the IT 
curriculum at school level, a shortage of qualified IT teachers and an inadequate ICT 
infrastructure at the majority of schools. The factors all contribute to the fact that scholars 
lack the interest to pursue ICT careers in South Africa. 
The lack of interest in pursuing ICT careers can further be attributed to a number of global 
factors, including the dot-com bust, scholars growing up with technology and the 
pervasiveness of technology (Heersink and Moskal, 2010; CBC, 2009). High school scholars 
generally do not have a good understanding of ICT career opportunities and CIT tertiary 
degree programs (Biggers, et al., 2008; Carter, 2006).  
Educators and research results indicate that industry must be more involved with scholars, 
students and parents to promote ICT education and ICT career paths (CBC, 2009). Scholars 
and students need to be educated on career opportunities and new job descriptions, 
emphasising the multi-disciplinary nature of the field. Tertiary institutions need to tailor 
degree programs uniquely and target new market segments.  
The Department of Communications (DoC, 2010) is encouraging scholars to consider careers 
in the ICT field and hosted the ICT Careers Expo in Midrand, Johannesburg in September 
2010. The expo was hosted through the Maraka e-Skills Institute in conjunction with Telkom, 
S.A. (Rasoul, 2010). The expo was held under the theme: The e-Generation, Building 
Capacity for an e-Society. The aim of the expo was to provide young people with information 
on career opportunities and options available in the ICT industry.  
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In the following chapter ICT education at higher education institutions will be discussed. 
Computer Science, Information System and Information Technology (CIT) departments 
experience numerous challenges, including a continuous reduction in first year student 
numbers, a continuous changing ICT environment and increased ICT graduate skill 
requirements in industry.  
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Chapter 5 : CIT at Tertiary Institutions in South Africa 
5.1 Introduction 
The demand for capable ICT graduates remains high, even through the current economic 
crisis (BCS, 2010). In an article published by the British Computer Society (BCS, 2010), it 
was stated that “graduating with a degree in Computer Science or Software Engineering the 
past 14 years, has been a worthwhile investment for students”. Businesses nationally and 
internationally are continuously seeking capable ICT graduates.  
In the U.S.A., the system‟s failures in the STEM (Science, Technology, Engineering and 
Mathematics) disciplines raises concerns about the U.S.A. status to innovate, invest in the 
future, and create high-paying jobs. A report published by the National Academy of Sciences, 
entitled Rising Above the Gathering Storm, Revisited, (NAS, 2010) focused on the ability of 
Americans to compete for employment in a job market that “increasingly knows no 
geographical boundaries”. The report paints a daunting outlook for the U.S.A. if it continues 
down this “perilous road with regard to sustained competitiveness”.  
A report by the South African Universities Vice-Chancellor‟s Association (SAUVCA) 
(Smout, 2003, p. 17) states that “internationalisation is changing the world of higher 
education and globalisation is changing the world of internationalisation”. The report 
emphasises the importance of internationalisation at both the institutional level and at a 
national level.  
Tertiary institutions are experiencing a decline in enrolment of school leavers with suitable 
English and Mathematics results enrolling for degree programs. The Higher Education 
Impact report (HESA, 2007) emphasised the importance of school learners obtaining good 
results and enrolling in degree programs. The report states that having more students 
graduating would have a positive effect on the GDP, as it is clear that the role of higher 
education in developing a country is considerable.  
IT-related professionals are becoming increasingly mobile and the importance of the 
recognition of equivalency of accredited programs is an important criterion for ICT graduates 
(Reif and Mathieu, 2009). Accreditation of academic programs in Computer Science, 
Information Systems, Information Technology, Computer Engineering and Software 
Engineering and other related programs are increasing annually. Professional bodies are 
 87 
 
increasingly co-operating to establish international accreditation standards, such as the Seoul 
Accord (www.seoulaccord.com).  
The Accreditation Board for Engineers and Technology, ABET‟s Computing Accreditation 
Commission (CAC) in the U.S.A., accredits Computer Science, Information Systems and 
Information Technology programs. Accredited programs have increased from 140 in 1996 to 
621 ABET accredited programs in 2008 (Reif and Mathieu, 2009).  
ABET‟s Engineering Accreditation Commission (EAC) has clearly defined academic 
programs in Computer Engineering, Software Engineering and Telecommunications. 
Academic institutions are achieving high employment and placement rates for ICT graduates 
as students, parents and employers recognise the importance of accredited programs.  
Adapting, updating and introducing new curriculum programs at tertiary institutions has been 
a tedious process that can take up to three years to be approved before implementation. 
Griesel (2004) investigated curriculum responsiveness for the SAUVCA and stressed that 
universities in practice must be able to respond to market skill demands. The report further 
emphasises university responsiveness to developments in the global economy and the 
changing role of higher education internationally.  
The research question addressed in this chapter is:  
RQ4: How do CS, IS and IT (CIT) departments at tertiary institutions address the 
ICT skills requirements? 
In this chapter, the ICT graduate skill shortage will be introduced and the declining enrolment 
figures facing Computer Science, Information Systems and Information Technology (CIT) 
departments will be discussed. The importance of academic program accreditation will be 
investigated and the international accredited curriculum degree program guidelines are 
presented.  The important role of an Industry Advisory Board is presented as well as the 
importance of knowledge of ICT career paths and career tracks is emphasised.  
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5.2 ICT graduate attributes 
The HESA (Griesel and Parker, 2009) and SAQA (2010) Graduate Attributes report 
emphasised the importance of the quality of graduates from the perspective of employers.  
The study focused on graduates in general, and not specifically on ICT graduates; however 
the issues identified could be generalised and applied to the ICT industry. The study 
investigated what employers expect and the employers‟ evaluation of what they get.  
The Graduate Attributes study (Griesel and Parker, 2009) focused on employers concern over 
the quality of graduates exiting from universities and the perception that higher education 
institutions feel that employers are not fully appreciative of what qualities and skills 
graduates do possess. JIPSA (2010), discussed in Chapter 2, provided additional impetus for 
the study and graduate “employability” investigated in the study.  
Two central assumptions underpinned the study‟s (Griesel and Parker, 2009) focus on the 
quality of graduates produced by the public higher education institutions in South Africa, 
namely: 
1) That the knowledge, skills, competencies and values of new graduates may be out of 
sync with the needs and expectations of employers; and 
2) That the graduate skill set needs to be redefined within the context of a changing 
world of work, globalisations and the creation of a knowledge based society. 
The study thus focused on:  
a) The attributes employers consider important and expect graduates to have when they 
enter the workplace; and 
b) The degree to which graduates from South Africa‟s public higher education 
institutions demonstrate these attributes.  
The main findings (N=99) of the study indicated in general that:   
 The knowledge, skills, competencies and values that higher education institutions set 
out to develop, may in a varying degree be out of sync with the immediate needs of 
employers and the needs of a rapidly changing world of work;  
 The notions of “skills” needs to be redefined in order to align higher education 
responsibilities and industry requirements and the application of knowledge; 
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 Employers have a more complex and biased view of the role of higher education 
institutions; 
 Employers and higher education institutions may be misreading each others‟ positions 
and graduate skill requirements; 
 Employers value the conceptual foundation, knowledge and intellectual approach to 
tasks produced by higher education;  
 Dialogue and understanding between industry and higher education institutions and 
more collaborative endeavours should be promoted; 
 Higher education institutions must collaborate with industry to “bridge the gap”, 
assisting industry to provide on-the-job learning and continuous education;  
 Before graduating, students need a clear understanding of career opportunities and 
employers expectations; and 
 There is a need to increase a student‟s career literacy, specifically before entering the 
job market. Students need to cover a multitude of issues from life skills to soft skills, 
and develop a work ethic and personal initiative.  
Departments of Computer Science (CS), Information Systems (IS), Information Technology 
(IT) and related subjects and disciplines need to take industry‟s concerns of the quality of 
graduates into consideration and address the relevant problems.  
5.3 Declining ICT graduate enrolments 
Universities in many countries are experiencing a decline in the number of students 
registering for CS, IS and IT courses. In some instances registration numbers are down by 
70% from the peak in 2001 (Ross, 2007; Vegso, 2006). The number of CS majors in the 
U.S.A. in 2005 (7, 952) was nearly half of the number in 2000 (15, 958). The annual survey 
from the Higher Education Research Institute at the University of California (HERI/UCLA) 
indicated a continual decline in ICT registration since 2000, specifically amongst women 
(Murphy, 2009).   
Internationally, Computer Science programs are facing a decline in enrolment and the 
industry demand for IT professionals is growing (Sahami, et al., 2010; Mashaw, 2009). The 
annual Taulbee Survey (2006-2007) indicates an annual decline of undergraduate enrolment 
figures of 50% over a five year period in the U.S.A. and Canada. Enrolment figures for PhD 
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students have increased by 26% from 2007 to 2008 and have shown this increasing trend 
since 2002, predicting more than 1900 PhD‟s enrolments in 2008 (Zweben, 2008).  
The Taulbee Survey (2008-2009) indicates a decrease in bachelor degree production, down 
by 12% and a decrease in PhD production, of 6.9% to 1, 747 in 2009 (Zweben, 2010).  On the 
positive side, the survey, however, indicates an increase of 4.2% in new CS major enrolments 
during 2009-2010 in the U.S.A. Becerra-Fernandez, et al. (2010) reported similar declines in 
computing degree production (57%) between 2003-2004 and 2006-2007 at large business 
schools in the U.S.A. 
CIT departments at universities internationally, have recorded a decline in enrolment figures 
over the past two decades. Sahami, et al. (2010) attributes the decline to student perception of 
the economic opportunities available in the field. Other reasons are the dot.com effect, 
increased off-shoring by businesses, the pervasiveness of computing and parents and teachers 
do not encourage ICT careers. On the other hand, Harris (2009) reported that members of 
Generation Y wanted to pursue “cooler” careers. 
In South Africa, the factors affecting ICT career choices, specifically relating to CIT degree 
programs have been extensively researched. Alexander, et al. (2010) conducted an extensive 
survey about career choice and associated motivational factors among first year students, 
using components of Social Cognitive Career Theory.  The findings suggest the need for new 
strategies for marketing CIT degree programs and career opportunities as well as utilising 
new marketing channels.  
International accreditation bodies all have acknowledged the decline in student enrolment 
figures during the past decade. The ACM Computer Science Curriculum Guidelines 2008 
states that registration numbers are declining “particularly when computing generally is going 
through difficult periods due to image, perceptions and other issues” (ACM CS2008, 2010). 
One way professional bodies are addressing the problem is by revising the curriculum 
guidelines more regularly and ensuring curriculum accreditation.  
Tuson (2008) indicates that universities must change CS programs to meet the skill 
requirements for IT professionals. Universities are changing and adapting CS/IS/IT programs 
into integrated information technology programs, specialising in Computer Science, 
Information Systems and specialised fields such as Computer Forensics (Murphy, 2009). 
Murphy (2009) indicated that an overlap between CS and IS courses and programs existed at 
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the Marymount University in the U.S.A. and that degree programs lacked focus and were not 
linked to career tracks.  
The lack of job market attractiveness and the broad misconceptions about ICT that prevail in 
the minds of people across the U.S.A. and lack of interest in computing courses contributes to 
the decline in computing program enrolments (Becerra-Fernandez, et al. 2010; Ross, 2007). 
Industry further indicated that students lacked certain skills and the continuous decline in ICT 
enrolment figures placed an increased strain on ICT departments in industry. Students‟ 
perceptions about the lack of high-paying careers in ICT need to be addressed (Becerra-
Fernandez, et al., 2010). 
Universities internationally, have introduced new multidisciplinary computing programs, 
integrating technical and professional requirements with general educational requirements 
and electives to prepare graduates for an IT career (Mashaw, 2009). In order to address the 
problem of declining enrolment figures and employers‟ hiring requirements, universities in 
South Africa have introduced new degree programs, accredited programs, introduced industry 
advisory boards and actively marketed ICT careers.  
The National Colloquium on Information and Communication Technology Education and 
Training and the Production of Graduates was held on 19 March 2007 in Johannesburg S.A. 
The Colloquium produced the Birchwood Declaration for Tertiary Level ICT Skills 
Development, (available at www.cs.ru.ac.za/itcskills). The colloquium brought together 
representatives of government, universities and the ICT industry. Statistics were provided by 
a number of delegates on declining enrolment figures in South African universities in most 
computing disciplines and the problems tertiary institutions face, specifically related to the 
CIT departments.  
Sewry (2007) conducted a Head of Department (HoD) survey amongst HoD‟s of CS, IS and 
IT (CIT) departments at a number of universities in South Africa. The following core issues 
were reported by HoD‟s: 
 An overall shortage of undergraduate students; 
 A lack of qualified staff; 
 The inadequate funding levels of computing disciplines by government; 
 Salary discrepancies with industry levels of remuneration; 
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 Academically weak students with poor educational backgrounds, specifically in 
Mathemetics and English; and  
 Poor career advice provided to scholars and teachers advising scholars to switch to 
lower level subjects. 
The report indicates that universities have the capacity to increase enrolments by at least 
40%. A number of institutions indicated that they will be seeking international accreditation 
and introducing new degree programs focusing on game programming, mobile technologies, 
Service Oriented Architecture (SOA), and more multi-disciplined business related 
qualifications. A number of HoDs indicated that their departments were restructuring degree 
programs and implementing new programs, such as Higher Diplomas in ICT and Masters 
qualification by coursework.  
5.4 CIT academic program accreditation  
Academic accreditation is a quality assurance mechanism for tertiary education. Accreditation 
assures that a department or program meets a set of independently specified quality criteria 
and allows for articulation and course recognition by professional bodies. In the U.S.A., the 
Accreditation Board for Engineering and Technology (ABET) formulates accreditation 
criteria in association with professional societies, such as the Electrical and Electronics 
Engineers (IEEE) and the CSAB. The Computing Sciences Accreditation Board (CSAB) is an 
umbrella organisation for the Association for Computing Machinery (ACM), the Association 
for Information Systems (AIS) and the IEEE-Computer Society (Lunt, et al., 2010).    
Computing accreditation increases global mobility of ICT graduates and Reif and Mathieu 
(2009) indentifies the following three emerging trends: 
 Clarified definitions of computing disciplines; 
 A unified approach to accreditation; and  
 A focus on graduate‟s long-term competencies. 
Accreditation agencies have moved to outcomes-based accreditation criteria. Educators must 
formulate a set of program educational objectives, describing career and professional 
accomplishments, including skills, graduates need to achieve and obtain during their studies 
(Lunt, et al., 2010).  Accreditation is important for the following reasons: 
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 Accreditation helps students and their parents choose quality tertiary institutional 
programs;  
 Accreditation enables employers to recruit graduates whom they know are well-
prepared;  
 Accreditation is used by professional bodies, such as the British Computer Society, 
ACM, IEEE and other certification boards to screen candidates; and  
 Accreditation gives universities a structured mechanism to assess, evaluate, and 
improve the quality of their degree programs. 
The Seoul Accord 
The Seoul Accord was launched on December 6th, 2008 with the aim of establishing mutual 
recognition of equivalent professional preparation for graduates of educational programs in 
the Computing and IT-related disciplines accredited by the member agencies that will lead to 
enhanced mobility of professionals. The Seoul Accord is a multi-lateral mutual-recognition 
agreement among agencies responsible for accreditation or recognition of tertiary-level 
computing and IT-related qualifications. 
The six founding professional organisations were: 
 Accreditation Board for Engineering Education of Korea – ABEEK (Republic of 
Korea) (ABEEK, 2010); 
 Accreditation Board for Engineering and Technology - ABET Inc.(USA) (ABET, 
2010); 
 Australian Computer Society – ACS (Australia) (ACS, 2010);  
 British Computer Society – BCS (United Kingdom) (BCS, 2010);  
 Canada‟s Association of Information Technology Professionals – CIPS (Canada) 
(CIPS, 2010);  and 
 Japan Accreditation Board for Engineering Education – JABEE (Japan) (JABEE, 
2010). 
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On June 20th, 2009 the Seoul Accord, admission to which is open to all equivalent 
accreditation agencies and/or institutions worldwide, was joined by two more signatories; 
 The Hong Kong Institution of Engineers – HKIE (Hong Kong China) (HKIE, 2010); 
and 
 IEET (Chinese Taipei). 
Membership (called being a signatory) is voluntary, but the signatories are committed to 
development and recognition of good practice in Computing and IT-related education. The 
number of signatories is expected to grow, and the activities of the Accord signatories are 
intended to assist growing globalisation of mutual recognition of Computing and IT-related 
qualifications.  
The eight signatories of the Seoul Accord have joined together for the primary purpose of 
contributing to the improvement of computing education worldwide through the mutual 
recognition of accredited academic computing programs that prepare graduates for 
professional practice. The accord hopes to contribute to the acceptance of international 
standards for the academic preparation of computing professionals and efforts to achieve the 
required standards in computing education worldwide by establishing desired attributes for 
graduates of computing programs that prepare graduates for professional practice, and by 
sharing best practices for computing education. The accord is non-governmental and is not 
affiliated with any country. 
In the European Union (EU), participants in the Bologna Process have adopted a system of 
comparable higher education degrees in order to overcome obstacles to the free movement of 
students, graduates, academics and researchers and to promote European cooperation in the 
quality assurance of higher education programs (Reif and Mathieu, 2009).  
Accreditation authorities 
The Engineers' Council for Professional Development (ECPD) was established in June 1932 
and was an engineering professional body dedicated to the education, accreditation, 
regulation and professional development of the engineering professionals and students in the 
United States. In 1936, ECPD evaluated its first engineering degree programs. Ten years 
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later, the council began evaluating engineering technology degree programs. By 1947, ECPD 
had accredited 580 undergraduate engineering programs at 133 institutions.  
In 1980, ECPD was renamed the Accreditation Board for Engineering and Technology 
(ABET) in order more accurately to describe the emphasis on accreditation and specifically 
to respond to the anticipated growth in computer science education. The ABET assisted in the 
establishment of the Computing Sciences Accreditation Board (now called CSAB) in 1985. 
CSAB is now one of ABET's largest member societies with more than 300 accredited 
programs. ABET, Inc., is responsible for the specialised accreditation of educational 
programs in applied science, computing, engineering, and technology.  
In the United States, accreditation is a non-governmental, peer-review process that assures 
the quality of the education postsecondary students receive. Educational institutions or 
programs volunteer to undergo this review periodically to determine if certain criteria are 
being met. ABET has been recognized by the U.S.A. Council for Higher Education 
Accreditation (CHEA) since 1997.  
Currently, ABET accredits over 3, 100 programs at more than 600 colleges and universities 
worldwide. Each year, over 2, 000 volunteers from 29 member societies contribute to 
ABET's goals of leadership and quality assurance in applied science, computing, engineering, 
and technology education, serving as program evaluators, committee and council members, 
commissioners, and Board representatives. These lists show the programs accredited as of 
October 1, 2010, by the Engineering Accreditation Commission (EAC), the Computing 
Accreditation Commission (CAC), the Technology Accreditation Commission (TAC) or the 
Applied Science Accreditation Commission (ASAC). 
ABET accreditation is assurance that a tertiary institution program meets the quality 
standards established by the profession for which it prepares its students. For example, an 
accredited computer science program must meet the quality standards set by the computing 
profession. ABET accredits postsecondary degree-granting programs housed within 
regionally accredited institutions.  ABET accredits degree programs only, not degrees, 
departments, colleges or institutions.  
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The Computing Accreditation Commission (CAC), under the auspices of ABET, restructured 
its accreditation criteria to consists of a set of general criteria for all computing programs, 
augmented by three sets of discipline-specific accreditation criteria for Computer Science, 
Information Systems and Information Technology. Accreditation is not a ranking system, it is 
an assurance that a program or institution meets established quality standards. There are two 
types of accreditation: institutional and specialised:  
 Institutional accreditation evaluates overall institutional quality. One form of 
institutional accreditation is regional accreditation of colleges and universities; and  
 Specialised accreditation examines specific programs of study, rather than an 
institution as a whole. This type of accreditation is granted to specific programs at 
specific levels. Architecture, nursing, law, medicine, and engineering programs are 
often evaluated through specialized accreditation.  
The ABET Accreditation Process 
Accreditation is a voluntary process on the part of an institution. The first step is that an 
institution requests an evaluation of its program(s). Only programs that have produced at 
least one graduate are eligible for accreditation.  Each program then conducts an internal 
evaluation and completes a self-study questionnaire. The self-study evaluation assesses 
whether students, curriculum, faculty, administration, facilities, and institutional support meet 
the established criteria as specified by the accreditation authority.  
The institution presenting the program conducts an initial self-examination, the appropriate 
ABET commission (Applied Science, Computing, Engineering, or Technology Commission) 
forms an evaluation team to visit the campus. A team chair and one or more program 
evaluators make up the evaluation team. Team members are volunteers from academe, 
government, and industry, as well as private practice.  
During the on-campus visit, the evaluation team reviews course materials, student projects, 
and sample assignments and also interviews students, faculty, and administrators. The team 
investigates whether the criteria are met and tackles any questions raised by the self-study. 
Following its campus visit, the team provides the school with a written report of the 
evaluation. This allows the program to correct any misrepresentations or errors of fact, as 
well as address any shortcomings in a timely manner.  
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ABET Mission 
ABET serves the public through the promotion and advancement of education in applied 
science, computing, engineering, and technology. ABET will: 
 Accredit educational programs.  
 Promote quality and innovation in education.  
 Consult and assist in the development and advancement of education worldwide in a 
financially self-sustaining manner.  
 Communicate with constituencies and the public regarding activities and 
accomplishments.  
 Anticipate and prepare for the changing environment and the future needs of 
constituencies.  
 Manage the operations and resources to be effective and fiscally responsible.  
In 2005, the ABET Board of Directors approved the development of a plan for non-U.S. 
accreditation and the first non-U.S. accreditation visits were held in 2007. The non-U.S. 
accreditation visits are conducted using the same accreditation criteria and the same policies 
and procedures as U.S. visits. The fees for accreditation are provided by ABET (ABET, 
2010) and for South African Universities could initially exceed R100, 000.00. Following the 
evaluation at a large annual meeting of all ABET commission members, the final evaluation 
report is presented by the evaluation team, along with its recommended accreditation action. 
Based on the findings of the report, the commission members vote on the action and the 
institution is notified of the decision. The report received identifies strengths, concerns, 
weaknesses, deficiencies, and recommendations for improvements. Accreditation is granted 
for a maximum of six years.  
ACM, IEEE, AIS and IFIP 
The Association for Computing Machinery (ACM, 2010) includes both professional and 
academic members in the broad field of computing. The Association for Information Systems 
(AIS) joined the ACM and both organisations serve worldwide membership.   The IEEE and 
the International Federation for Information Processing (IFIP, 2010) are professional 
international computing bodies.  
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The programs, courses and modules offered by ICT departments at tertiary institutions can be 
accredited by a number of institutions, professional bodies and/or organisations. The 
accrediting authorities can be national and internationally based. In the United Kingdom and 
Australia, the Computer Societies fulfil an important accreditation role. In the U.S.A., 
professional accreditation authorities  include the Association for Computing Machinery 
(ACM), Association for Information Systems (AIS), IEEE, The Computing Sciences 
Accrediting Board (CSAB) and ABET.  
The primary purpose of accreditation is to assure quality to students, industry and 
professional bodies. Accreditation implies continued program quality improvement and 
adherence to accreditation criteria as specified by accreditation bodies, such as ACM, 
AACSB, ABET and IEEE Computer Society.   
The Australian and British Computer Society (BCS) 
In South Africa, a number of ICT departments at universities have received international 
curriculum accreditation. The Department of Information Systems at the University of Cape 
Town, is for example, accredited by the British Computer Society (BCS). The British 
Computer Society is now known as BCS - The Chartered Institute for IT. The mission of the 
BCS is to bring together industry, academics, practitioners and government to share 
knowledge, promote new thinking, inform the design of new curricula, provide advice on 
public policy and inform the public. The strategic objectives of the BCS are: 
1) Bridge the gap between education practice and research; 
2) Provide IT practitioners with professional development and career support; 
3) Inform public policy on how IT can contribute to society; 
4) Ensure everyone benefits from IT; and 
5) Champion the global IT profession. 
The BCS has provided higher education accreditation to more than 6000 degree level courses 
to date. The BCS develops and maintains standards in educational qualifications that provide 
an appropriate foundation for those who wish to follow a career in computing or information 
systems. BCS undertakes a program of visits to Universities and other Higher Education 
Institutions to review computing courses. Courses are accredited for Chartered IT 
Professional (CITP), BCS's own Chartered qualification.The BCS Accreditation Guidelines 
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2010 (BCS, 2010) is a document explaining the accreditation process, requirements and 
outcomes.   
The BCS further offers qualifications in all areas of IT, ranging from Professional IT 
qualifications to qualifications that provide IT skills for the general public. The BCS 
professional qualifications set international benchmarks of quality for all IT professionals. 
The BCS higher education qualifications provide a degree-equivalent qualification for people 
without such a degree qualification and provide exciting options for people keen to take a 
vocational path into IT. The BCS provides a forum where the latest IT graduate jobs from the 
leading employers in Information Technology are exhibited. Vacancies typically include 
information on location, salary and degree requirements.  
The BCS provides schools with IT course material, IT marketing material and specifically IT 
career prospects. A list of IT job profiles is provided including what past IT graduates say, 
who are working in specific IT jobs in industry.  The BCS provides information on the 
different IT roles, IT job profiles and a specialist recruitment site called BCSRecruit (BCS, 
2010).   
In Australia, The Australian Computer Society (ACS) performs a similar function to the BCS. 
The services offered by the ACS include:  
 The publication of the Information Age Magazine; 
 The provision of different membership levels, including professional membership 
certification;  
 Higher education course accreditation;  
 Skills assessment;  
 Training and skill development, including an IT diploma; 
 List of events;  
 Careers and employment opportunities and information; 
 Information resources; and  
 Sponsorships and endorsements.  
The ACS provides a list of 40 Australian accredited universities (ACS, 2010). ACS 
Education provides educational, training and professional development programs to support 
the ACS objective of growing ICT capability in Australia. The ACS Education does not offer 
programs with ICT content that is available through higher education institutions in Australia. 
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The ACS is committed to helping members advance their career and identify new job 
opportunities.  
The ACS Digital Library provides access to acclaimed international magazines, journal 
articles and conference papers, covering innovative research and practice in Information and 
Communications Technologies (ICT). This service is provided free to the ICT profession by 
the Australian Computer Society (ACS) as part of its commitment to advance the ICT 
professional and to ensure the beneficial use of technology for the community. 
5.5 The CS/IS/IT/CE/SE curricula  
Degree programs in Computer Science (CS), Information Systems (IS) and related subject 
areas such as Information Technology (IT), Informatics, Computer Engineering (CI) and 
Software Engineering are generally offered by Departments of Computer Science (CS), 
Information Systems (IS), Information Technology (IT) and Engineering faculties at 
universities in South Africa. Internationally, degree programs in Computer Science, 
Information Systems and Information Technology are grouped and referred to as the three 
Computing Technologies (CIT) curricula. 
The discipline has evolved significantly in the past 30 years, however Computer Science 
curricula have been much slower to adapt to changes (Sahami,  et. al., 2010). Students are 
increasingly aware of the great diversity and intellectual challenge that computing presents.  
Curriculum programs at universities in South Africa are approved by the South African 
Department of Education and generally, international curriculum guidelines from the ACS, 
IEEE and AIS are followed.   Departments at universities in South Africa are required to 
conduct a program evaluation and review every five years, but need not obtain international 
program accreditation approval. A panel of experts, including academia from other tertiary 
institutions in S.A., conduct the reviews and evaluate the department in question.    
The ACM, AIS, IEEE and the Association for Information Technology Professionals (AITP) 
have identified five disciplines resulting in computing-oriented degrees. The five main 
academic disciplines recognised by the accreditation bodies internationally in computing and 
the latest recommended curricula guidelines are: 
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 Computer Science (CS2008); 
 Information Systems (IS2010); 
 Information Technology (IT 2008);  
 Computer Engineering (CE 2004); and 
 Software Engineering (GSwE2009).  
Computer Science is the only discipline with nearly 40% of the core courses in the category 
of Software. Information Systems is the only discipline with more than 50% of the courses in 
the category of Business. Information Technology is the strongest in the Net, Web and 
database categories, including software. Computer Engineering is the only discipline with 
more than 25% of the required courses in the category of electronics and signals. The 
guidelines for the five accredited academic programs relating to the computing disciplines are 
discussed in the following sub-sections.  
Computer Science Curriculum 
The ACM has provided curriculum guidelines for Computer Science since its preliminary 
report in 1965, and CS guidelines were released in 1968, 1978, 1991 and 2001 
(Hemmendinger, 2007). The Computer Science curriculum has evolved over the past decades 
and CS programs were significantly influenced by Curriculum 78 (LeBlanc, 2010). The CS 
curriculum recommendations were followed by Computing Curricula 91 and Computing 
Curricula 2001 guidelines. The ACM CS2008 is the latest approved Computer Science 
curriculum guidelines and industry involvement was obtained in the review process.  
The CS2008 specifies core modules, including programming and allows students a greater 
degree of flexibility in subject choices. Security and quality issues, such as testing, debugging 
and code reviews received attention in the 2008 guidelines. The CS2008 curriculum identifies 
fundamental skills and knowledge that all computing students must possess. The CS2008 is 
intended to provide guidance to computing educators throughout the world.  
The CS2008 Computer Science curriculum continues to draw its foundations from a variety 
of disciplines and indicates that “Computer Science education, moreover, must seek to 
prepare students for lifelong learning that will enable them to move beyond today‟s 
technology to meet the challenges of the future” (ACM CS2008, 2010). The CS2008 
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curriculum has taken recent trends, for example security, concurrency and net-centric 
computing into consideration.  
The fourteen CS knowledge areas identified in the curriculum guidelines (ACM CS2008, 
2010) are listed in Table 5-1.  
Computer Science Knowledge Areas 
Discrete Structures (DS) Human-Computer Interaction (HC) 
Programming Fundamentals (PF) Graphics and Visual Computing (GV) 
Algorithms and Complexity (AL) Intelligent Systems (IS) 
Architecture and Organisation (AR) Information Management (IM) 
Operating Systems (OS) Social and Professional Issues (SP) 
Net-Centric Computing (NC) Software Engineering (SE) 
Programming Languages (PL) Computational Science (CN) 
  Table 5-1: Computer Science knowledge areas. 
The CS2008 curriculum guidelines provide detailed descriptions of each module contents and 
outcomes.  
Information Systems Curriculum 
The IS curricula task groups started operating in the early 1970‟s and the latest report is the 
IS2010. The Association for Information Systems (AIS) joined the ACM (ACM IS2010, 
2010) and both organisations are associated with curriculum development and curriculum 
task groups. A number of organisations are involved with curriculum development, including 
IFIP (International Federation for Information Processing). The previous collaborations were 
IS ‟97 and IS 2002 at the undergraduate level and MSIS 2000 at the graduate levels.  
The ACM (ACM, 2010) and AIS (AIS, 2010) have jointly developed new curriculum 
guidelines for undergraduate degree programs in Information Systems that, for the first time, 
include both core and elective courses suited for specific career tracks. The IS2010 
Curriculum Guidelines for Undergraduate Degree Programs in Information Systems is 
presented in Figure 5.1. The IS2010 curriculum guidelines are designed to enable students to 
acquire the skills needed for success in an increasing number of career tracks.   
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The high-level IS capabilities that the IS2010 curriculum specifies are: 
 Improving organisational processes; 
 Exploiting opportunities created by technology innovations; 
 Understanding and addressing information requirements; 
 Designing and managing enterprise architecture; 
  Identifying and evaluating solution and sourcing alternatives; 
 Securing data and infrastructure; and 
 Understanding, managing and controlling IT risks.  
The high-level capabilities are translated into three knowledge and skill categories, namely: 
 IS specific knowledge and skills; 
 Foundational knowledge and skills; and 
 Domain fundamentals. 
The IS2010 curriculum is designed to educate IS graduates to enter the ICT industry 
equipped with the knowledge and skills specific to the three categories described above. The 
knowledge and skill categories are mapped onto seven core IS modules as indicated in Figure 
5-1.  
The IS2010 curriculum is aimed at educating under-graduates in the IS-specific field, 
equipping them with foundation knowledge and skills. The seven core courses must be 
covered in every IS program, supplemented by electives for graduate career track 
specialisation, such as Application developer, Business analyst, IT consultant and Project 
Manager.    
The IS2010 curriculum guidelines were developed as a worldwide IS education guideline and 
is the only curriculum guideline that specifically maps courses and degree programs to 
specific career tracks (Figure 5-1). The IS2010 curriculum guidelines are specifically aimed 
at the under-graduate level and are presently being evaluated by most international tertiary 
institutions presenting a degree program in Information Systems.  
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Figure 5-1: IS2010 curriculum (ACM IS2010, 2010). 
 
The MSIS: Model Curriculum and Guidelines for Graduate Degree Programs in Information 
Systems (MSIS, 2006) was the forth collaborative effort in producing an IS curriculum for 
graduate programs, specifically at the masters degree level. IS2006 does not represent a 
universal model curriculum and does not seek to harmonise the curriculum to meet the 
requirements of different educational systems worldwide. The MSIS 2006 curriculum 
guidelines were based on a typical degree structure in the U.S.A. and Canadian universities.  
Information Technology Curriculum 
The emergence of the Internet in the 1990‟s and the establishment of the dot-com world 
opened the computer world to an international audience. Computers became available to most 
employees in an organisation and new communication technologies, such as e-mail became 
acceptable communication standards. The IT curriculum (Lunt, et al. 2010) is unique among 
the five computing disciplines in that it emerged in response to a specific educational need 
rather than as a result of the emergence of a set of research questions that were not covered 
sufficiently by existing disciplines. Accreditation bodies were unable to include the technical 
depth required by the new IT discipline (Lunt, et al., 2010). 
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The mission-critical importance of computing technologies created a need for a new ICT 
professional that could select, create, apply, integrate and manage an organisational IT 
infrastructure. The Computer Science curriculum programs did not provide for this new skill 
set at the time. The Information Technology core topics (ACM IT2008, 2010) are listed in 
Table 5-2.  
Information Technology - Body of Knowledge 
IT Fundamentals (ITF) Networking (NET) 
Human-Computer Interaction (HCI) Programming Fundamentals (PF) 
Information Assurance and Security (IAS) Platform Technologies (PT) 
Information Management (IM) System Administration and Maintenance 
(SA) 
Interactive Programming & Technologies 
(IPT) 
Social and Professional Issues (SP) 
Math and Statistics for IT (MS) Web Systems and Technologies (WS) 
  Table 5-2: Information Technology - Body of Knowledge. 
Computer Engineering and Software Engineering 
The curriculum guidelines for undergraduate degree programs in Computer Engineering are 
provided in CE2004. The curriculum guidelines for graduate degree programs in Software 
Engineering are provided in GSwE2009. Professional society participation was essential in 
creating the GSwE2009 guidelines. The curriculum identifies a Core Body of Knowledge 
(CBOK) and specifies a set of core skills, knowledge and experience a SE student should be 
taught. The CE2004 and GSwE2008 curriculum guidelines are not discussed in detail as the 
Department of Computing Sciences do not offer the programs presently. 
Curriculum impact on the Department of Computing Sciences 
All the curriculum guidelines discussed above are available on the ACM (2010) web site. It is 
important to note that it is beyond the scope of this study to map the ACM curriculum 
guidelines for the five computing disciplines, namely CS2008, IS2010, IT2008, CE2004 and 
GSwE2009 to specific ICT skill sets. The curriculum guidelines provide detailed descriptions 
of each module contents, knowledge areas, skills and course outcomes.  
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The Department of Computing Sciences at the NMMU needs to study the CS2008, IS2010 
and IT2008 curriculum guidelines and map the degree programs offered in the department to 
the specific course outcomes and skill sets as specified in the guidelines. A module and skills 
gap analysis needs to be conducted for each of the degree programs BSc CS/IS, BSc IS, 
BCom CS/IS, BCom IS and BCom Rat offered by the Department of Computing Sciences at 
NMMU.  
5.6 Industry Advisory Boards 
The academic accreditation of programs has evolved from a prescriptive set of courses and 
course content requirements to a set of mission-driven requirements and is uniquely shaped 
by each institution through a process that involves alumni, industry advisory boards, faculty 
and students (Reif and Mathieu, 2009).  
Becerra-Fernandez, et al. (2010) discussed in an article entitled “Reversing the Landslide in 
Computer-Related Degree Programs” that the first response to the decline in ICT student 
enrolment must be the introduction of an Industry Advisory Board (IAB). The IAB should 
include the active involvement of senior industry executives, providing input to departments 
on external market trends and providing a technology management focus. It is suggested that 
the IAB meets bi-annually and members participate in formal program curriculum reviews.  
Becerra-Fernandez, et al. (2010) indicated that IAB could identify graduate ICT skill 
requirements, such as communication skills and help establish non-credit professional 
development seminars (PDS). The “adopt-a-professor” initiative allows for advisory board 
members to work directly with a departmental member, provide advice on course 
improvements, guest-speaker appearances, industry visits and student-led projects at their 
respective companies.  
The important role of an Industry Advisory Board in South Africa was highlighted in the 
study by Metkover and Murphy (2010). The study reported that out of the 23 higher 
education institutions in South Africa, 46% of the Departments of CS/IS/IT utilised industry 
advisory boards. The important role of an Industry Advisory Board is emphasised providing 
closer links and communication opportunities with tertiary institutions. The ICT departments 
that have established IABs include the Rhodes University IS Department in the Eastern Cape, 
the University of Cape Town IS Department (UCT IS, 2010), the School of ICT and the 
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Department of Computing Sciences at the Nelson Mandela Metropolitan University in Port 
Elizabeth.   
An Industry Advisory Board is an independent body that a department establishes in order to 
enable it to implement its vision and mission, for example to be a leading department of 
excellence in CIS education and research internationally. The Board must have the 
unqualified support of the University, and its membership is comprised of leading ICT 
professionals and industry leaders. An IAB allows a department to build closer relationships 
with leading businesses utilising ICT and employing ICT graduates. The IAB meets on a 
regular basis and considers matters pertinent to the Department and to the greater ICT 
industry. 
The objectives of an IAB as indicated in the NMMU IAB Policy, include:  
 to provide a means of building relationships between the Department and businesses 
involved with ICT;  
 to provide guidance and give advice on the strategic direction of the Department with  
regard to ICT trends, professional, business and management practice;  
 to provide industry educational practical requirements; and 
 to provide advice on national and international ICT trends and ICT graduate skill 
requirements.  
The typical membership of an IAB would include an industry Chairman, a Vice-Chair, a 
Secretary, industry members, selected members of staff and under-graduate and post-graduate 
student representatives. The Department of Computing Sciences IAB documentation is 
provided in Appendix R. At the NMMU, the establishment of an IAB is regulated by the 
internal NMMU IAB Policy.  
5.7 ICT career tracks and student’s career knowledge 
The National Association for Colleges and Employers (NACE) reports that there are fifty five 
different ICT job categories that are offered to ICT graduates with degrees relating to 
Management Information Systems (MIS) in 2006 (Aken and Michalisin, 2007). In the United 
Kingdom it is estimated that more than 1 million people work in ICT (BCS, 2010). The 
British government-backed Skills Framework for the Information Age (SFIA) has defined 
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290 different types of ICT jobs and ICT career tracks at different levels (BCS, 2010). The 
ICT jobs are divided into the following six categories: 
 Strategy and architecture; 
 Business change; 
 Solution development and implementation; 
 Service management; 
 Procurement and management support; and  
 Client interface.  
The BCS advises graduates to “explore as many options beyond graduation as possible” and 
investigate a range of possible career opportunities, career paths and career tracks (BCS, 
2010). ICT graduates generally obtain information about ICT career opportunities provided 
by the Department of Computer Science, Information Systems and Information Technology 
(CIT) academics. The Graduate Placement services offered by universities are also a valuable 
source of information.  
ICT career paths are evolving and changing, new job titles are created annually and new 
career paths are being introduced. A number of universities nationally and internationally 
have linked degree programs offered by the institutions to specific ICT industry career tracks 
(UCT IS, 2010).   Hoffman (2010) provided a guide to degree programs for students 
interested in Computer Science and Information Technology and linked the programs to 
career tracks. The “old standbys” in the guide are: 
 Computer Science – Programmer and software engineer; 
 Information Systems – systems administrator, technical support specialist and 
systems analyst; and 
 Electrical and Computer Engineering – design engineer and hardware engineer.  
The “new guard” are:  
 Game development – game developer and programmer; 
 Human-computer interaction – information architect and user experience designer; 
 Information Technology – Network engineer and database administrator; 
 Interactive media – web producer and multimedia specialist; and 
 Software Engineering – programmer and software engineer.  
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Organisations employing ICT graduates, such as OpenBox in Cape Town (OpenBox, 2010), 
are providing ICT graduates with a choice of career paths and ICT career opportunities 
(Appendix O). A large number of organisations, such as IBM, Oracle, SAP, HP and 
professional ICT bodies, for example the ACM, IEEE and the British Computer Society 
provide career guidance and describe possible career paths and career tracks in ICT.  
5.8 Summary 
A number of countries worldwide are experiencing a decline in the number of students 
choosing ICT as a career option at university. Research has indicated that scholars and 
university students generally are not aware of ICT career opportunities, career paths, career 
descriptions and career tracks (Becerra-Fernandez, et al., 2010; Jacobs and Sewry, 2009; 
Mashaw, 2009; Murphy, 2009; Ross, 2007). The new ACM/AIS Information System 2010 
curriculum guidelines have for the first time linked the different IS programs to specific ICT 
job descriptions and career tracks (ACM IS2010, 2010). 
Scholars and ICT students should be educated and exposed to career opportunities in ICT and 
IT teachers and CIT academics should be familiar with possible career paths and 
opportunities, in order to positively inform scholars and ICT students of career possibilities. 
Research indicates that generally, scholars and students are uninformed or misinformed about 
the job descriptions of a computing professional (Biggers, et al., 2008; Koorsse, et al., 
2010b). Ferratt, et al. (2009) suggests that universities take steps to address the confusion 
created by different degree programs and assist prospective students in degree program 
selection for specific ICT careers. 
The problems experienced by Departments of CS, IS and IT (CIT) at tertiary institutions in 
South Africa are constantly keeping up with the rapid changing ICT environment and 
incorporating changing industry ICT graduate skill requirements. The research question 
addressed in this chapter was: RQ4: How do CS, IS and IT (CIT) departments at tertiary 
institutions address the ICT skills requirements? Universities have addressed the issues by 
adopting international curricula, establishing and utilising industry advisory boards and 
obtaining international program accreditation.  
The curriculum programs offered by CIT departments at higher education institutions in 
South Africa are mainly influenced by the ACM, IEEE and AIS international professional 
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organisations. The Computer Science Curriculum Guidelines indicate that educators should 
find Computer Science programs that appeal to prospective students, implement programs 
that students find interesting, challenging and motivating (ACM CS2008, 2010).   
Accreditation of programs has become internationally acceptable and tertiary institutions are 
increasingly applying for program accreditation (Reif and Mathieu, 2009). The detailed 
process of program and departmental accreditation covers a wide range of factors that are 
essential for quality assurance in tertiary institution education. International accreditation of 
academic institutions, courses and academic programs, are specifically important in 
developing countries, providing graduates entering the international job market an 
internationally recognised qualification. The Seoul Accord and the Bologna Process are 
mechanisms to create transparency and coordination between the different computing 
accreditation authorities worldwide.  
ICT professionals are increasingly being employed worldwide and the importance of the 
recognition of equivalency and the accreditation of CIT academic programs at tertiary 
institutions has become important specifically to graduates operating in the global ICT 
industry (Reif and Mathieu, 2010). In addition, there is an increasingly recognition that 
computing professionals require continued education and verification of academic 
credentials. Tertiary institutions and Computer Societies should therefore offer e-learning 
courses and certification courses in order to assist with the industry continuous education 
requirements. 
The important role of Industry Advisory Boards (IAB) in the higher education process and in 
establishing closer links between industry and academia, specifically CIT departments, is 
emphasised and encouraged at all levels. The use of international members on an IAB is 
encouraged due to the international employment opportunities of graduates. An IAB assists 
CIT departments in ICT graduate skill requirements evaluations, providing strategic direction 
for the specific academic department and providing valuable industry liaison.  
The British Computer Society (BCS) have documented 290 ICT careers descriptions and 
career tracks available internationally (BCS, 2010). Scholars and ICT students, including 
teachers, career counsellors and CIT academics are generally not familiar with ICT career 
opportunities, job descriptions and the specific career paths and career tracks which each 
degree program enables.  
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Graduates further do not actually know the technology-related skills they poses (Portet, 
2010). Graduates find it difficult to identify ICT career opportunities and career tracks that 
relate to the skills they obtained whilst studying.    
Tertiary institutions need to take the three trends, namely clarified definitions of computing-
related disciplines (CS, IS, IT, SE, CE curriculum guidelines, Section 5.5); a unified global 
approach to accreditation (Section 5.4) and a focus on graduates‟ long-term learning into 
consideration for continued growth and sustainability. Long-term learning includes post-
graduate studies, specialised training courses and skills training. Educational institutions and 
employers need to be able to measure qualitatively each institution‟s graduate skill profile 
and realise the importance of verifying the credentials of computing professionals.   
In the following chapter, the Industry ICT Skills Value Chain Model that forms the basis for 
this research study, will be presented. The research design will be discussed, including the 
questionnaires utilised, data gathering approaches and the statistical techniques utilised to 
analyse the data from the various studies.  
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Chapter 6 : Research Design 
6.1 Introduction 
The literature covered in Chapters 2 to 5 firstly discussed the international and national ICT 
skills shortages and government interventions. The industry ICT skills requirements and 
specifically the ICT graduate skill requirements were examined. The perceptions and career 
interests and knowledge that scholars have about ICT career opportunities were highlighted. 
The literature discussed the importance of program accreditation and closer student, academic 
and industry co-operation and liaison. The five computing disciplines were described and 
ICT student career awareness was highlighted.  
The present study investigates the complete ICT skills value chain in South Africa (Figure 6-
1), identifying the ICT perceptions and career interests of scholars in the Eastern Cape 
attending high school, the first year ICT student‟s career choice influences, the third year ICT 
students‟ awareness of the ICT careers and finally investigating the industry ICT skill 
requirements and ICT graduate ICT skill perceptions. A survey strategy will be used to 
collect data in order to analyse the data and address the aims of the study and answer the 
research question RQ5. How can the trends in literature be supported by surveys across the 
ICT Value Chain? 
The research design specifies the survey questionnaires utilised in the study. The survey 
strategy is associated with the deductive approach and is a popular strategy in business and 
management research. The survey strategy further allows for the collection of quantitative 
data which can be analysed using descriptive and inferential statistics.  
The research problems identified in Chapter 1 will be listed in this chapter and briefly 
discussed. The model of the alignment of ICT education with business ICT graduate skill 
requirements will be presented. The research design, sampling methods and statistical 
analysis methods will be provided.  
6.2 Research problems 
The research focus in this study is to determine how the ICT skills value chain, incorporating 
the problems experienced at school level, tertiary institution level and industry level, can be 
improved in order to alleviate the ICT skills shortage in South Africa.   
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The research problems identified in this study are as follows: 
 Industry level – industry ICT skill shortages and changing ICT skills requirements 
and specifically ICT graduate skills requirements (Survey instrument: Industry ICT 
Skills Requirements Questionnaire);  
 Industry level –ICT graduates‟ skill perceptions (Survey instrument: ICT Graduate 
Skills Questionnaire). 
 School level – declining interest in ICT careers and limited knowledge of CS/IS/IT 
study areas (Survey instrument: Scholar Career Interest Questionnaire); 
 School level - Parents and teachers discouraging learners to pursue IT at school and 
ICT as a career at university (Survey instrument: Parent Career Choice 
Questionnaire);  
 School level - Parents deciding on child career prospects and choice of university 
(Survey instrument: Parent Career Choice Questionnaire);   
 University level – ICT first years career choices and career choice decision influences 
(Survey instrument: 1st Year Career Choice Questionnaire); 
 University level – ICT third year students‟ limited knowledge of ICT careers and 
industry job requirements (Survey instrument: 3rd Year Career Awareness 
Questionnaire); 
 University level – ICT academics‟ limited knowledge of ICT careers and industry job 
descriptions (Survey instrument: Academic Career Awareness Questionnaire); 
 The research problems identified have culminated in the development of the proposed 
Industry ICT Graduate Skill Value Chain Model (Figure 6-1) forming the basis for the entire 
study. In Figure 6-1, the problems experienced at school-, tertiary institution- and industry 
levels are identified as listed. 
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Figure 6-1: The Industry ICT Skills Value Chain Model. 
 
The ICT value chain starts at school level. Scholars choose specific school subjects and are 
interested in certain careers and are influenced by parents and teachers in making certain 
career choices. At the tertiary level, CIT departments are faced with declining enrolment 
figures, changing industry ICT skill requirements, curriculum changes and international 
accreditation opportunities. Industry is requiring specific ICT graduate skills and ICT 
graduates, completing degree programs and working in industry can specify graduate skill 
gaps.   
The Green output boxes at the bottom of Figure 6-1, indicate the research surveys being 
conducted at each level in the ICT skills value chain. The problems experienced at the 
different levels and the seven research studies conducted at each of the levels in the ICT 
value chain are indicated in Table 6-1.  
 115 
 
Level Identified problems Investigation method 
School level  No ICT career interests 
 ICT career choices 
 Scholars Career Interest Questionnaire 
 Parent Career Choice Questionnaire and 
personal interview 
Tertiary level  No ICT career choices 
 ICT career awareness 
 1st Year Career Choice Questionnaire 
 3rd Year and Honours Career Awareness 
Questionnaire 
 CS Academic Career Awareness 
Questionnaire  
Industry level  Industry ICT skill 
requirements 
 ICT Graduate skills 
 Industry ICT Skill Requirements 
Questionnaire and personal employee 
interviews 
 Graduate ICT Skills Questionnaire (on-
line) 
Table 6-1: Research problems and surveys. 
Research ethics approval for all questionnaires utilised in this study (Appendixes B-H) and 
correspondence, including the consent forms for scholars and students (Appendix L), parents 
(Appendix M) and letters to relevant parties and bodies (Appendix J, K, N, O, P) have been 
approved by the NMMU Research Ethics Committee (human): Ethics number: H 2010 BUS 
BS 15. Approval to conduct research at schools was obtained from the Department of 
Education in the Eastern Cape (Appendix I). Research ethics clearance to conduct the survey 
among Department of Computer Science academics (Appendix G) on ICT Career Awareness 
and related Dept of CS programs was further obtained: H 10 BUS BS 24.  
6.3 Research design 
The study covers research at school level, tertiary institution level and industry level. The 
research process is used to define the research strategy of this study in detail. Figure 1-7, in 
Chapter 1 illustrates a generic research process “onion”, showing the relationship between the 
various aspects of the research process (Collis and Hussey, 2003).  
The size and nature of this study required the author to utilise a number of research strategies 
and data gathering techniques. The study partly follows the constructivist paradigm, where 
knowledge is constructed by people active in the research process and the researcher should 
be guided by the participants‟ point of view.  The methodology in a constructivist paradigm is 
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qualitative in nature and methods such as interviews, observations and document reviews are 
predominant (Mertens, 2004).   
Studies that examine causal relationships between variables may be termed „explanatory 
research‟. The emphasis here is on studying a situation or a problem in order to explain the 
relationships between variables. This study can be deemed explanatory research since it seeks 
to examine relationships between IT and ICT education and ICT careers and ICT skill 
requirements. 
Data Collection Methods – Research questionnaires 
Questionnaires were used to gather information from Grade 9 and 11/12 scholars at schools, 
CS and IS students at NMMU, industry ICT graduate employers and ICT graduates. The 
questionnaires were administered in a paper-and-pencil format. The ICT graduate survey was 
conducted using the NMMU on-line survey tool. The request for graduate participation in the 
research study was conducted using social networking sites. Using social networks to obtain 
request participation in a survey is a new and novel strategy being explored by the author. 
The questionnaires consisted of fixed response questions and open-ended questions where 
further explanation of responses was required.   
The compilation of research questionnaires and survey methods 
The use of existing questionnaires or the compilation of new research questionnaires was 
done through literature surveys of current and past research conducted in the specific fields of 
study. The validity and reliability of research instruments in quantitative and qualitative 
research need to be established (Saunders, et al., 2009).     
The validity of a research instrument indicates that in fact it measures what it purports to 
measure. Qualitative data validity can be addressed through honesty, depth, richness and 
scope of the data acquired, including the extent of triangulation and objectiveness of the 
researcher. Quantitative data validity can be improved through careful sampling, appropriate 
instrumentation and appropriate statistical analysis.  
Reliability in quantitative research focuses on dependability, consistency and replicability 
over time and groups of respondents. An aspect of reliability that can be tested statistically is 
the internal consistency of scores derived from a research instrument. Cronbach‟s alpha 
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coefficient is the statistic typically used to test the internal consistency of summated scores, 
with values of 0.6 to 0.7 deemed the lower limit of acceptability (Hair, et al., 1998). 
Questionnaires Origin  Sample 
size 
Method 
 Scholar Career Interest 
Questionnaire 
 Parent career choice 
questionnaire  
 Literature and Jacobs 
and Sewry (2009) 
 Compiled by author 
n=1529 
 
n=21 
 Paper based 
 
 Personal 
interviews 
 1st Year questionnaire 
 
 3rd Year and Honours Career 
Awareness questionnaire 
 Academic Career Awareness 
Questionnaire  
 Dept of CS 
questionnaire 
 Compiled by author  
 
 Compiled by author 
n=169 
 
n=43 
 
n=7 
 
 Paper based 
 
 Paper based 
 
 Paper based 
 
 Industry ICT skill 
requirements survey  
 Graduate ICT skills survey  
 Compiled by author 
 
 Compiled by author 
from existing 
questionnaires 
  n=42 
 
n=101 
 Personal 
interviews 
 On-line 
based 
 
Table 6-2: The seven questionnaires utilised in the study (Total responses n=1912). 
Table 6-2 list the seven questionnaires utilised in the study. The origin of each questionnaire, 
the sample size obtained when administering the questionnaire and the method of completing 
the questionnaire are shown in Table 6-2. The seven questionnaires will be discussed below.  
School level - Scholar Career Interest Questionnaire (Appendix B) 
Research has indicated that scholar‟s interests and career choice, including ICT careers, are 
influenced by parents, teachers, career counsellors and role models (Babin, et al., 2010). The 
ICT skills shortage worldwide has sparked renewed interest in research into what influences 
scholars‟ career choices.  
Researchers have developed and utilised various existing instruments and surveys to measure 
scholars‟ attitudes, beliefs, interests and perceptions in both CS, IS and IT (Jacobs and Sewry, 
2009; Biggers, et al., 2008; Carter, 2006; Seymour, et al., 2005). Research currently  focuses 
on scholar‟s career interests, career awareness and career knowledge (Babin, et al., 2010; 
Calitz, et al., 2010; Biggers, et al., 2008).  
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The research conducted on the reasons why scholars are not choosing ICT careers in South 
Africa, is based on two main studies by Seymour, et al. (2005) in the Western Cape and by 
Jacobs and Sewry (2009) in Grahamstown (Eastern Cape) respectively. The questionnaire 
(Appendix B) utilised was initially developed by Seymour, et al. (2005) at the University of 
the Western Cape and adapted by the Dept of IS at Rhodes University (Jacobs and Sewry, 
2009).  
The Scholar Career Interest Questionnaire was obtained from the Department of IS at Rhodes 
University, South Africa. The study conducted by Jacobs and Sewry (2009) catered for 
scholars to indicate their knowledge of the Computer Science and Information Systems. The 
questionnaire was adapted by the author to include IT as a study area as scholars/learners 
were familiar with this field of study at school level (Figure 6-2).  
The questions relating to the knowledge areas of CS and IS were repeated for IT. It is 
however important to note that IT at school level (discussed in Section 4.3) is associated with 
Java and Delphi programming. IT at tertiary level is one of the five main academic 
disciplines recognised by the ACM, IEEE and AIS in computing. The five main academic 
computing disciplines being: 
 Computer Science (CS2008); 
 Information Systems (IS2010); 
 Information Technology (IT 2008);  
 Computer Engineering (CE 2004); and 
 Software Engineering (GSwE2009).  
The author was aware of the possible confusion and misperceptions scholars may have of the 
IT and that they would not know of the IT discipline at university level. The School of ICT at 
NMMU further offers IT diplomas and BTech qualifications and the author therefore decided 
to repeat a sub-section and include the knowledge area of IT in the questionnaire (Figure 6-
2).  
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Figure 6-2: The three knowledge areas for CS, IS and IT. 
 
Permission to conduct the research was first requested from the Department of Education in 
the Eastern Cape (Appendix O) and the request was approved (Appendix I). A list of schools, 
including schools that offer IT and CAT were obtained from the Department of Education. A 
number of schools was selected and the principals were approached to request participation in 
the study (Appendix N). The only school in Port Elizabeth, offering IT that did not participate 
was Pearson High School, classified as a previously advantaged school.  
The schools that finally participated in the study are listed in Table 6-3. Table 6-3 indicates if 
the schools were previously classified as advantaged or disadvantaged. The only high schools 
offering IT as a matriculation subject in Grade 10-12 are Alexander Road, Framesby, Grey 
and Victoria Park. The schools offering IT also offer CAT as a subject, however Collegiate 
and Cowan only offer CAT and provide computer laboratory facilities to scholars. All 
schools were co-ed (boys and girls) schools, except Grey is a boys-only school and Collegiate 
a girls-only school.  
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High school  Classification  IT CAT Questionnaires  
requested 
Questionnaires 
returned 
Alexander Road Advantaged X X n =450 n=172 
Framesby Advantaged X X n=640 n=390 
Victoria Park Advantaged X X n=460 n=292 
Collegiate Advantaged  X n=350 n=274 
Grey Advantaged X X n=340 n=321 
Cowan Disadvantaged  X n=80 n=60 
Siwali S.S.S. Disadvantaged   n=100 n=7 
MPeko S.S.S. Disadvantaged   n=100 n=2 
Kwanobuhle Disadvantaged   n=100 n=3 
Holomisa Disadvantaged   n=100 n=2 
Cingani Disadvantaged   n=100 n=33 
     Table 6-3: Schools that participated in the study. 
The number of questionnaires requested by the school and the number returned are indicated 
in Table 6-3. The questionnaires were hand-delivered to each school in the Port Elizabeth 
area and NMMU students who lived in the Eastern Cape region assisted with the 
administration in the region.  
The possibility of including schools, specifically Black schools not teaching IT, in order to do 
a comparative analysis was considered and included in the survey. A questionnaire was 
completed by ICT scholars/learners in the Eastern Cape, mainly from the Port Elizabeth 
metropolitan area. The questionnaires consist of closed questions presented using a 5-point 
Likert scale (1=Strongly disagree to 5=Strongly agree) and a limited number of open-ended 
questions.  The results of the questionnaires will be analysed to quantitatively measure the 
intended outcomes.  
The Consent forms for parents (Appendix M), the consent form for scholars/learners 
(Appendix L) and an explanation of the research purpose and research methodology 
(Appendix P) were delivered with the questionnaires. School Secretaries and responsible 
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teachers at each grade level in each school were approached and requested to assist with the 
survey (Appendix K). The consent forms and research methodology were distributed to 
scholars and the teachers administered the questionnaire during class time.  
The majority of the questionnaires were completed within two weeks of delivery. The main 
problems experienced were firstly, that due to the extended school holidays during the FIFA 
soccer world cup in June/July 2010, the schools were under pressure to complete the required 
curricula.  Secondly, South Africa further experienced a three week teachers strike in the 
second semester, causing considerable problems for scholars, specifically the Grade 12 
scholars who were preparing for final matriculation examinations.  
The strike was characterised by teachers abstaining from school, intimidation of teachers and 
scholars as well as scholars not attending school. The decision was then made to include 
Grade 11 scholars in the survey, seeing that due to time constraints, Grade 12 scholars were 
not accessible at some schools. A reduced number of questionnaires was returned. Certain 
schools finally indicated that they could not assist with the administration during the required 
time period.  
The questionnaire (Appendix B) was evaluated for reliability and validity in the previous two 
studies (Jacobs and Sewry, 2009; Seymour, et al., 2005). The author further conducted a pilot 
study during September 2009 at Framesby High School in order to validate the questionnaire.  
Grade 12 learners (n=204) participated in the pilot study and the results are presented in 
Chapter 7. 
School level - Parent career choice questionnaire (Appendix H) 
The important role of parents in influencing scholars‟ career choices has been reported in 
various research studies (Babin, et al., 2010; Krakovsky, 2010b; CBC, 2009). The results 
from first year career choice pilot study conducted in 2009, indicated the important role of 
parents in first year students career choices.  
The NMMU and specifically members of the Department of Computing Sciences have 
observed, in the past years that there is a decline in NMMU enrolments as parents indicated 
that they wanted their children to study at other universities, such as UCT, Stellenbosch and 
Rhodes. The author decided to lay the foundation for a follow-up study that could investigate 
this trend further and the important role of parents in their child‟s ultimate career choice.  
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An initial Parent Career Choice Questionnaire was created to obtain the relevant information 
from parents and to initiate a research study that could be taken further during 2011.  A 
convenience sample of parents and acquaintances he was familiar with in the region was 
utilised by the author. Parents were informally interviewed when the author realised that their 
children did not attend NMMU but were registered at another S.A. university or when parents 
indicated their role in their child‟s career choice.   
The results of the survey are combined with anecdotal evidence and information. The 
preliminary results are presented in Chapter 7. It is important to note that this survey was not 
scientifically based and the questionnaire needs to be improved and validated.   
Tertiary level - 1st year Career Choice questionnaire (Appendix C) 
ICT graduates generally obtain information about ICT career opportunities and degree 
programs provided by departmental web sites, academics and career counsellors (Alexander, 
et al. 2010; BCS, 2010). Research has indicated that scholars and university students 
generally do not know about ICT career opportunities, career paths, career descriptions and 
career tracks (Alexander, et al., 2010; Becerra-Fernandez, et al., 2010; Jacobs and Sewry, 
2009; Mashaw, 2009; Murphy, 2009; Ross, 2007). 
The first year questionnaire was initially compiled from similar research surveys in 2008 and 
utilised in a pilot study in 2009 in order to check the validity and reliability of the 
questionnaire. The results of the 2009 pilot study are presented in Chapter 7 together with the 
current survey results.  
The first year survey was administered at the beginning of 2010 to all CS and IS students. 
The questionnaires were completed during lecture periods and the lecturers presenting the 
first year modules administered the questionnaires. All first year students are required to 
complete a course in end-user computing and students that want to continue with a CS or IS 
major are additionally required to complete the first year programming modules. The students 
taking end-user computing only and the students taking end-user computing and the 
programming modules were treated as two separate groups.  
Tertiary level - 3rd year and Honours Career Awareness questionnaire (Appendix D) 
 
The changing nature of ICT occupations and the introduction of new career tracks, have 
intensified the need for ICT students to understand and be knowledgeable about ICT careers 
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(Merkofer and Murphy, 2010; CBC, 2009). Carter (2006) reported that a large number of 
students (80%) had no idea of ICT career opportunities and different degree programs.  
The CSEdWeek (2010) in the U.S.A. is aimed at scholars and tertiary level ICT students to 
educate them about ICT career tracks and career opportunities.  In South Africa, the factors 
affecting ICT career choices, ICT careers and CIT degree programs have been extensively 
researched (Alexander, et al., 2010). The studies have all indicated that ICT graduates 
entering the ICT industry are not familiar with ICT career tracks, career descriptions and 
career opportunities. 
The Department of Computing Sciences at NMMU offers Computer Science degree 
programs and Information Systems degree programs. A questionnaire was developed using 
ICT job descriptions specified in the two academic computing disciplines being: 
 Computer Science (CS2008); and  
 Information Systems (IS2010). 
The CS2008 curriculum guidelines specify module outcomes and refer to Computer Science 
careers such as Programmer, Security Specialist, Software Engineer, Architecture Specialist 
and Systems Analyst. The IS2010 curriculum guidelines are more specific and link specific 
combinations of IS courses with professional ICT career tracks, such as Business Analysts, 
Business Process Analyst, ERP specialist, IT Consultant and Project Manager.   
The 3rd Year Career Awareness Questionnaire was compiled using the job descriptions 
specified in the CS2008 and IS2010 career guidelines. The students‟ perceived understanding 
of the Computer Science careers and the Information Systems careers were firstly 
quantitatively evaluated using a five point Likert scale (1=Strongly disagree to 5=Strongly 
agree), requesting students to indicate their personal understanding and knowledge of the 
career description of sixteen IS related careers and seventeen CS related careers. Ten careers 
were selected from the thirty three IS and CS careers and qualitatively evaluated by 
requesting the students to “explain the main job functions of the selected ICT positions”.  
The research conducted needed to identify if the students actually know and can describe a 
specific ICT career track (qualitative data sampling) and compare this to the section in the 
questionnaire where they indicated their personal understanding  of IS and CS career track 
definitions (quantitative data sampling). The 10 careers that students had to complete by 
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explaining the job functions of the ICT positions were marked by the author on a five point 
scale (1=cannot explain to 5=correct explanation). The ICT job descriptions were compiled 
from literature and ICT web sites.  
The students were further requested to identify the sources they utilised to obtain information 
about ICT careers. The questionnaire, together with consent forms, was administered by an 
academic from the department of CS to the third year students during a practical session. The 
honours students were requested to complete the survey in their spare time in the honour‟s 
laboratory.  
The 3rd Year Career Awareness Questionnaire was developed by the author and a number of 
improved versions of the questionnaire were developed and discussed with the supervisors 
before the final version was utilised in this study. The questionnaire was not based on any 
questionnaires utilised in any previous research studies and the author did not conduct a pilot 
study. The results from the survey are presented in Chapter 7 and the questionnaire was 
statistically evaluated for reliability utilising the Cronbach‟s alpha statistical techniques.  
Tertiary level – CS Academic Career Awareness questionnaire (Appendix G) 
The analysis of the data obtained in the 3rd year and Honour‟s Career Awareness 
questionnaire discussed above, initiated a separate but related study among the Department of 
Computing Sciences academics. The initial results from the third year survey indicated that 
CS and IS students were not familiar with ICT job descriptions as specified in the 
questionnaire.  
The supervisors suggested that the problem could be possibly attributed to the fact that 
academics are not familiar with the ICT job titles and job descriptions. A new questionnaire 
was designed, late in the study, to assess the career awareness knowledge of academics. 
Specific additional ethics clearance was obtained for the survey.  
The Department of Computing Sciences offer seven degree programs, namely: 
 BSc CS/IS; 
 BSc IS; 
 BCom CS/IS; 
 BCom CS/IS Ratiunm;  
 BCom IS (Business Management); 
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 BCom IS (Accounting); and  
 BCom IS (Auditing).  
The academic career awareness questionnaire was designed in such a manner that academics 
could link/match the 32 CS and IS job titles to the seven degree programs offered in the 
department. The author and supervisors envisaged that this exercise would link specific 
career tracks with individual degree programs and provide students with a clear 
understanding of future ICT careers. The survey was electronically (e-mail) distributed to all 
twenty two academics in the department and was further provided in pencil-and-paper 
format. The replies to the questionnaire were anonymous and were returned to the 
Departmental Secretary.   
Industry level - Industry Employers ICT skill interview questionnaire (Appendix E) 
Merkofer and Murphy (2010) indicated that the skills taught at tertiary level do not 
sufficiently prepare ICT students for the expectations of their roles in industry.  The 
Graduate Attributes study (Griesel and Parker, 2009) focused on employers‟ concern over the 
quality of graduates exiting from universities, while higher education institutions felt that 
employers are not fully appreciative of what qualities and skills graduates possess. The ICT 
graduate skills expectations gap is the difference between what ICT skills industry require, 
the skills industry expects from ICT graduates and what level of skill industry feels the ICT 
graduates possess (Aken and Michalisin, 2007). 
The author compiled an Industry Employers ICT skills Interview Questionnaire utilising 
descriptions of previous research surveys conducted nationally (Griesel and Parker, 2009; 
Accenture, 2008), internationally (Aken and Michalisin, 2007) and the ITWeb Salary Surveys 
(ITWeb, 2009b; ITWeb, 2008). The questionnaire consisted of open-ended questions and was 
intended to obtain the following information: 
 Business background – Employee statistics and graduate recruitment methods; 
 Business graduate ICT skill requirements – present and future skills;  
 ICT graduate information – quality of graduates and institutions; and 
 CS and IS curriculum – topics and skill gaps.  
The ICT industry and the largest assortment of businesses utilising and employing ICT 
graduates (80% +) are based in the Johannesburg-Pretoria and Cape Town metropolitan areas 
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(Accenture, 2008). A list of businesses in the Port Elizabeth metropolitan area, Cape Town 
metropolitan area and the Johannesburg-Pretoria area were identified. The businesses 
identified were on the Department of Computing Sciences Industry Advisory Board and 
included businesses that employed NMMU ICT graduates the past years. The list of 
businesses further included companies that recruited ICT graduates on the NMMU campus, 
using the Graduate Placement Office.   
The person responsible for the recruitment of ICT graduates was identified at each business. 
A Senior Manager was also identified in the large businesses who was familiar with the ICT 
industry, ICT graduates and the ICT skills shortage. A two hour interview was required with 
the appropriate identified managers and the interviews were recorded for quality assurance 
and further analysis.  
A two hour time period was required for each interview at an identified business. In the Cape 
Town metropolitan area, 3 to 4 interviews were scheduled per day and in the Johannesburg-
Pretoria area 2 to 3 interviews per day. In the Port Elizabeth Metropolitan area 4 to 6 
interviews were scheduled per day. Interviews were scheduled over four days in the Cape 
Town area and two sets of three day interviews were scheduled in the Johannesburg-Pretoria 
area. Interviews in the Port Elizabeth Metropolitan area were scheduled on an ad-hoc basis. 
All interviews were conducted during 2010. A number of businesses indicated that they 
would not like to be identified in the research study.    
Industry level - Graduate ICT skills questionnaire (Appendix F) 
The continuous and fast changing ICT environment in which businesses operate, requires a 
mixed set of skills which are essential for IT professionals (Gallagher, et al., 2010). The 
industry graduate skill requirements comprise a broad spectrum of skills, including soft skills, 
business skills, technical skills and programming skills. The skill sets required differ from 
employer to employer and are also dependent on the type of industry and business (Litecky, 
et al., 2010; Aken and Michalisin, 2007).  
The ICT skills sets were initially divided into hard skills and soft skills. Hard skills were 
classified as technical skills and soft skills as non-technical in nature. Soft skills are related to 
an individual‟s personality traits, work ethic, interpersonal skills, problem-solving skills and 
language skills (Aken and Michalisin, 2007). The Accenture research revealed that there was 
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a strong demand for ICT professionals with soft skills, such as business, communications and 
management skills (Accenture, 2008). 
The ICT graduate skills questionnaire was compiled using a number of existing ICT skills 
questionnaires utilised in similar studies worldwide (Gallagher, et al., 2010; CBC, 2009; 
Accenture, 2008). In South Africa, the ITWeb and the University of the Witwatersrand‟s 
Centre for Software Engineering conduct ICT skill surveys (ITWeb, 2010) and annual ITWeb 
Salary Surveys were used (ITWeb, 2009b; ITWeb, 2008).   
The NMMU CS and IS Graduate ICT Skills questionnaire consists of the following sections: 
1. Personal background information – starting position, current position, years in 
industry; 
2. The graduate‟s present business background information – city, country, number of 
employees, recruitment strategies; 
3. ICT skill requirements – current and future; 
4. CS and IS curriculum; and 
5. An evaluation of technical skills, soft skills, business skills and programming skills. 
The sections 1 to 4 were open-ended questions and qualitative in nature. Section five 
obtained quantitative data and utilised a five point Likert scale (1=Strongly disagree to 5 
Strongly agree) to determine perceptions of the importance of technical skills, soft skills, 
business skills and programming skills. A number of academics in the Department of 
Computing Sciences evaluated the questionnaire and suggested changes and improvements. 
A pilot study was conducted among six CS and IS graduates working at NMMU to validate 
the questionnaire initially. 
The NMMU provides an on-line survey application on the NMMU Intranet that can be used 
to create and publish internal and external surveys. The questionnaire was re-captured in the 
on-line survey application and published for external use and access. A unique URL is 
provided by the survey application to allow external users to access the specific survey 
directly.  
The next step in the research process was contacting alumni who graduated with degree 
qualification in CS and IS from the prior University of Port Elizabeth and from the current 
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NMMU. Social networks are increasingly being used and a large number of past University 
of Port Elizabeth (UPE) and NMMU CS and IS graduates are on social networks such as 
Facebook and Linked-In. The Department of Computing Sciences has created a “NMMU 
Computing Sciences Alumni Group” and a “NMMU Computing Sciences Page” on 
Facebook. On the 15 September 2010 the group had 279 members and the page 121 fans.  
The author is a member of LinkedIn, a professional social networking site and linked to 37 
professional members, mostly alumni graduates. The first call for participation (Appendix J) 
was distributed via Facebook, LinkedIn and a limited CS and IS alumni e-mail address list, 
known to the author and academic members of the department. The snowball sampling 
technique was utilised, requesting participants, through a referral network, to forward the 
survey request to other possible respondents (Blumberg, et al., 2008).  
The survey lasted 4 months, starting in August 2010. Initially, after the first month, 19 ICT 
graduates completed the survey. A second request was submitted through the social networks 
and personal and alumni e-mail contacts and the number of responses increased to 67 in 
September 2010. A final call for participation was submitted in November and at the close of 
the study 101 UPE/NMMU CS and IS graduates completed the survey.  
 Data capturing 
Initial spreadsheet templates were created for all the questionnaires to assist with data 
capturing, except for the on-line survey.  The ICT graduate survey utilised the NMMU on-
line survey tool which provides an export function to extract the data into an Excel 
spreadsheet.  
The schools scholars‟ interest questionnaires, the first year and the third year student surveys 
were captured by three students on “voluntary” basis, as these students were required to work 
in the Department of CS for a specific number of hours per week as part of their bursary 
scheme agreement. Verifying the data and checking for quality assurance of the more than 
2000 questionnaires captured, it was discovered that the students did not utilise the specified 
coding schemes correctly and incorrectly captured open-ended questions.  
The author appointed two research assistants to assist with the data capturing and verification 
function and with the initial data analysis. The data from all the questionnaires were 
recaptured and verified. The data were checked for correctness, including ranges and valid 
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and completed responses. The data from the questionnaire that was finally used for statistical 
analysis were the records that were valid and complete.  
Statistical methods utilised in the study 
Qualitative data analysis generally is based on an interpretative research philosophy and will 
collect responses to open-ended questions. The data is generally categorised, coded and 
sorted where after the data is analysed and interpreted.  Patterns and relationships are 
indentified in the data in order to reach conclusions. The data is then usually presented in a 
narrative summary. Content analysis is also used to analyse the data, taking into 
consideration theories and frameworks.  
A combination of descriptive statistics and inferential statistics were used to analyse the 
quantitative data from the seven surveys.  Descriptive statistics were used to describe what 
the data in the study show and summarises a large amount of data in simple way.  Descriptive 
statistics mainly focus on measures of central tendency, dispersion, standard error and 
confidence limits. The main measures of central tendency are the mean, mode and median. 
The statistical analyses included the Cohen‟s d practical significance test, paired difference 
test (t test) and the chi2 test with Cramér's V test for practical significance. 
Cohen‟s d practical significance test measures the practical significance for inferential tests 
based on sample means (Saunders, et al., 2009). The threshold values used for the Cohen d 
test are Small: 0.20 < │d│ < 0.50, Moderate: 0.50 < │d │< 0.80 and Large: │d│ > 0.80. A 
number of questions included in the seven surveys utilised in this study will be tested with the 
Cohen‟s d test. 
Significance testing is the testing of a pattern such as the relationship between variables 
occurring by chance alone. The variables utilised in significance testing include the degrees 
of freedom (df) and the probability (p-value). If the p-value is less 0.05 then statistical 
significant relationships exist between variables. Sample sizes are important when conducting 
statistical significance of relationships between variables (Saunders, et al., 2009) 
The paired t test can be used to compare samples that are subjected to different conditions, 
provided the samples in each pair are identical. Chi2 tests enables researchers to find out how 
likely it is that two variables are associated based on two frequencies. The Chi2 test calculates 
the probability that the difference between the observed frequencies and the hypothesised 
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expected frequencies could occur by chance alone. A probability of less than 0.05 indicates 
that there is less than a 5% chance of the difference occurring by chance alone, indicating that 
the result is statistically significant. The probability of 0.05 or less indicates a 95% certainty 
that the relationship between the two variables could not have occurred by chance factors 
alone (Saunders, et al., 2009). 
The Cramér's V test is included when utilising Chi2 test measuring the association between 
two variables within a table. The value of Cramér's V is an indication of the practical 
significance of the association between the two variables within a table.  The practical 
significance interpretation intervals used in the statistical analysis of the different surveys is 
shown in Table 6.4 and will be used to explain the significance of certain research findings 
(Gravetter and Wallnau, 2009). 
ractical Significance Interpretation Intervals 
Inferential Test: Statistic Small Moderate Large 
t-Test: Cohen‟s d 0.2 < d < 0.5 0.5 < d < 0.8 d > 0.8 
ANOVA: Eta squared η² < .09 .09 < η² < .25 η² > .25 
Chi² Test: Cramér's V   
df* = 1 .10 < V < .30 .30 < V < .50 V  > .50 
df* = 2 .07 < V < .21 .21 < V < .35 V  > .35 
df* ≥ 3 .06 < V < .17 .17 < V < .29 V  > .29 
Correlation: r .10 < r < .30 .30 < r < .50 r > .50 
* df = minimum(Rows – 1, Columns – 1) 
Table 6-4: Practical Significance Interpretation Intervals (Gravetter and Wallnau, 2009). 
The testing of a hypothesis is to determine the accuracy of the hypothesis by determining the 
statistical likelihood that the data reveal true differences and not a random sampling error. 
Statistical significance indicates that there is good reason to believe that the difference 
between groups does not only represent random sample fluctuations.   
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One-way analysis of variance (ANOVA) was used to determine the statistical significance of 
between group differences in terms of a single categorical variable. Multivariate ANOVA 
(MANOVA) was utilised where more than one dependent variable and more than one 
independent variable had to be included in one ANOVA model.    
Researchers must also avoid Type I and/or Type II errors. A Type I error occurs when the 
researcher rejects the null hypothesis when it is in fact true. This can be addressed by setting 
a more rigorous level of significance (e.g. p < 0.01 rather than p < 0.05). Instead of applying 
a more rigorous level of significance, the most typical strategy to address the problems 
relating to Type I errors is to calculate practical significance statistics. A type II error is 
committed where the null hypothesis is not rejected when it is in fact not true. A Type II error 
can be addressed by reducing the level of significance (e.g. p < 0.20 or p < 0.30 rather than p 
< 0.05) or by increasing the sample size. Researchers must be aware that reducing the chance 
of a Type I error, increases the chance of committing a Type II error and vice versa.  
Correlations between two variables indicate the extent to which two variables are related to 
each other. The correlation coefficient value is between -1 and +1, representing the strength 
of the relationship between two ranked or numerical variables. The sign of the coefficient is 
an indication of the direction of the relationships, whilst its absolute value is an indication of 
the strength of the relationship ranging between 0 – none to 1 – perfect.  
Studies analysing career interests, career awareness, career perceptions, career knowledge 
and ICT skills utilised a number of advanced statistical analysis methods. Discriminant 
analysis was utilised by Mahatanankoon (2006) to determine which of the underlying 
independent variables (career orientations and IT skills) best classified three IT majors.  
Nelson, et al. (2007) used latent semantic clustering in a quantitative classification system of 
IT/IS jobs. Lewis et al. (2008) investigated the effects of technical ability and soft skills, 
namely emotional intelligence, on Computer Science program retention using structural 
equation modelling and Lee and Mirchandani (2009) analysed the dynamics of skill sets for 
IS employees using latent growth curve modelling. In addition to using a combination of 
descriptive statistics and inferential statistics, factor analysis was considered to be included in 
the data analysis techniques utilised in selected studies. 
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6.4 Summary 
The chapter introduced the research questions and the research problems experienced 
currently in the ICT industry in South Africa. Industry is experiencing an acute ICT skills 
shortage and finds it difficult to recruit suitably skilled ICT graduates. The problems 
experienced with the shortage of ICT graduates in South Africa is that school children are not 
considering ICT careers and there is a significant decline in numbers of students pursuing 
ICT careers at tertiary institutions.  
The research design identified the methods utilised in order to gather data over the entire ICT 
skills value chain. The chapter addressed the research question - RQ5. How can the trends in 
literature be supported by surveys across the ICT Value Chain? 
Seven independent research surveys were identified using questionnaires and interview based 
survey methods. The questionnaires were administered using paper-and-pencil based 
approaches, an on-line survey and personal interviews. The questionnaires were validated and 
checked for validity and reliability by means of pilot studies (also known as field testing).  
The scholar interest questionnaire data (Appendix B) will be used to gain insight into ICT 
perceptions and interests by scholars in South African schools.  The first year and third year 
questionnaire data (Appendix C, D) will be used to gain insight into 1st year ICT career 
selection and third year ICT awareness by students at NMMU.   The industry employers ICT 
skills questionnaire will be used to evaluate industry‟s perceptions about ICT students and the 
skills gap. The ICT graduate survey will be used to gain insight into graduate ICT perceptions 
and ICT skill requirements.  
In the following chapter the results from the seven independent research studies will be 
presented and a discussion of the results will be included.  
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Chapter 7 : Results and Discussion of results 
7.1 Introduction 
The research design was discussed in the previous chapter and the seven questionnaires 
utilised in the study across the ICT skills value chain were explained. The results presented in 
this chapter will address each individual survey and describe the evaluation method, 
statistical analysis of the data and a discussion of the results. The research question addressed 
in this chapter is: 
RQ6. Do the research results contribute to the current ICT skills research in S.A.? 
Each individual survey was conducted as specified in Chapter 6 and the results statistically 
analysed. The results will be presented as indicated in the Industry ICT Skills Value Chain 
Model (Appendix A) and are as follows: 
 Scholars Career Interest Survey (pilot and main study – Section 7.2); 
 Parent Career Choice Survey (Section 7.3); 
 1st Year Career Choice Survey (pilot and main study – Section 7.4); 
 3rd Year and Honours Career Awareness Survey (Section 7.5); 
 CS Academic Career Awareness Survey (Section 7.6); 
 Industry ICT Skills Requirements Survey (Section 7.7); and 
 ICT Graduate Skills Survey (Section 7.8).  
7.2 Scholars ICT Career Interest Survey 
The schools‟ surveys were based on research conducted by Seymour, et al. (2005) and Jacobs 
and Sewry (2009) on ICT career interests of high school children. The questionnaires used in 
the two previous studies were extended and used in this study. Jacobs and Sewry (2009) 
found that scholars in the Grahamstown area showed a very low interest in pursuing careers 
in CS and IS and their knowledge of ICT careers was significantly low. In a similar study, 
Carter (2006) found in San Diego, U.S.A. that only 2% of the high school students had a 
reasonable knowledge of what the field of CS entails.  
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7.2.1 Scholar ICT Career Interests - Pilot study  
The questionnaire (Appendix B) utilised in this study was initially developed at the 
University of the Western Cape (Seymour, et al, 1995) and adapted by the Department of IS 
at Rhodes University (Jacobs and Sewry, 2009). The questionnaire utilised in this study was 
updated and adapted to include IT in addition to CS and IS, as scholars were familiar with 
this field of study at school level. A pilot study was conducted at Framesby High School in 
Port Elizabeth in September 2009. Grade 12 learners (n=204) participated in the pilot study. 
The results (Figure 7-1) indicate that only 6% are possibly interested in a career in CS, 1% in 
IS and 3% in IT.  
Figure 7-1: Framesby High School Grade 12 career interests - 2009. 
 
7.2.2 Scholar ICT Career Interests - Main study 
The main study conducted in 2010, included eleven schools in the Eastern Cape Province 
mainly from the Port Elizabeth Metropolitan area. A total of more than 3, 000 questionnaires 
were distributed and a final amount of 1, 536 questionnaires were returned.  In this study, 11 
schools participated in the main study (Table 7-1) and 739 Grade 9 scholars and 790 Grade 
11/12 scholars returned a completed questionnaire.  
The high schools, Alexander Road, Collegiate, Framesby, Grey and Victoria Park are 
classified as previously advantaged. The only high schools offering IT as a matriculation 
subject in Grade 10-12 are Alexander Road, Framesby, Grey and Victoria Park. All schools 
were co-ed (boys and girls) schools, except Grey, which is a boys-only school and Collegiate 
a girls-only school. The schools offering IT also offer CAT as a subject, however Collegiate 
and Cowan only offer CAT and provide computer laboratory facilities to scholars. 
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School Grade 9 Grade 11 Grade 12 
Alexander Road 117 55  
Collegiate 143 131  
Framesby 144 156 90 
Grey 176  145 
Victoria Park 159 113  
Cingani   33 
Cowan   60 
Siwali S.S.S. (Transkei)  7  
MPeko S.S.S. (Transkei)   2 
Kwanobuhle (Transkei)   3 
Holomisa (Transkei)   2 
Total (n=1536) 739 455 335 
Table 7-1: The number of career interest questionnaires returned (2010). 
In this study, utilising the Scholar Career Interest Questionnaire (Appendix B), a new 
independent variable was created in order to analyse a scholar‟s career interest in CS, IS and 
IT. The first additional independent variable called ICT career choice, was created for 
question 1: Choice of field of study (Figure 7-2). If a scholar selected CS and/or IS and/or IT 
as a 1st, 2nd or 3rd choice, the ICT career choice variable would be flagged as positive, 
indicating an interest in one of the fields of study in computing. 
Figure 7-2: Interest Questionnaire - career choice question. 
 
Three new additional independent variables were further created in order to indicate a 
scholar‟s knowledge of a specific degree program in IS, CS and IT (questions 11-28), namely 
IS-Knowledge, CS-Knowledge and IT-Knowledge. A fifth additional independent variable 
was created combining the IS-Knowledge, CS-Knowledge and IT-Knowledge in a variable 
IS/CS/IT-knowledge. A total of five new independent variables were thus created for 
statistical analysis (ICT career choice, IS-Knowledge, CS-Knowledge, IT-Knowledge and 
IS/CS/IT-knowledge).  
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Academics were requested to study the three knowledge areas of the questionnaire (questions 
11-28), recording the answers they would expect to be correct when answering the three sets 
of six questions referring to IS, CS and IT knowledge areas. In other words, the academics 
were requested to indicate the answer they would record when answering the quantitative 
questions relating to the knowledge areas for IS, CS and IT (Figure 7-3). Combining the 
responses received from academics, an acceptable profile was created for IS, CS and IT as 
indicated in Figure 7-3. 
The answers were combined and the acceptable answers (Figure 7-3) were compiled for each 
of the six questions relating to each specific program namely IS (questions 11-16), CS 
(questions 17-22) and IT (questions 23-28). The answers for Strongly disagree and Disagree 
and for Agree and Strongly agree were combined for statistical analysis and comparative 
analysis purposes. The scholars‟ responses were then compared to profiles established from 
the academics for each career program and an indicator/variable (IS-Knowledge, CS-
Knowledge, IT-Knowledge) was set indicating if the scholar‟s understood and was 
knowledgeable of the discipline.  
Figure 7-3 indicates the expected profiles for IS and CS and how the answers were grouped 
for further analysis. The CS profile differs from the IS/IT profiles in that CS people are seen 
as writing computer programs, working alone and they having a stronger mathematical 
background. The IT profile was the same as the IS profile. Scholar responses were compared 
to the expected profiles and “correctness of fit” implying knowledge of the subject area 
determined. A final dependant variable (Total-Knowledge) was created for the combined 
indicators of the knowledge of IS, CS and IT for each scholar.    
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Figure 7-3: Groupings for career interest questionnaire - Knowledge of IS/CS/IT. 
 
The reliability of the scores derived from the research instrument were tested by calculating 
Cronbach‟s alpha coefficients. Cronbach‟s alpha coefficients greater than 0.70 (Table 7-2), 
the recommended minimum value for reliability were not observed (Nunally 1978: pp. 85-
94). Only IS-Knowledge and IT-Knowledge obtained values in the range 0.50 to 0.69, the 
interval deemed acceptable by Nunally in the early stages of basic research.  
Scholar’s Knowledge Cronbach's alpha 
IS-Knowledge 0.60 
CS-Knowledge 0.19 
IT-Knowledge 0.62 
Total-Knowledge 0.49 
Table 7-2: Cronbach's alpha for scholar's career knowledge questions. 
The Cronbach‟s alpha coefficients (Table 7-2) being below 0.70 indicates that the questions 
(Figure 7-3) relating to the knowledge areas of IS, CS and IT do not effectively describe the 
knowledge area and need to be redesigned in future research. The questionnaire uses the 
same questions for each of the three knowledge areas and the knowledge profile for IS and IT 
are exactly the same (Figure 7-3).  
The data were statistically analysed and the five new dependant variables (ICT career choice, 
IS-Knowledge, CS-Knowledge, IT-Knowledge and IS/CS/IT-knowledge) were recorded. In 
 138 
 
order to statistically analyse the data, 24 research hypotheses were compiled to be tested in 
the school career interest research study based on previous research conducted by Seymour, 
et al. (2005) and Jacobs and Sewry (2009). Table 7.3 indicates the final six research 
hypotheses applicable to the Scholar Career Interest Questionnaire (Appendix B) investigated 
in this study. 
Hypotheses relating to the School Interest Questionnaire. 
H1 Scholars (learners) attending previously disadvantaged schools are less inclined to 
study CS/IS/IT than scholars (learners) attending previously advantaged schools. 
H2 Scholars (learners) of colour are less inclined to study CS/IS/IT than white scholars 
(learners). 
H3 Female scholars (learners) are less inclined to study CS/IS/IT than male scholars 
(learners). 
H4 Grade 9 scholars (learners) are less inclined to study CS/IS/IT than grade 11/12 
scholars (learners). 
H5 
   H5.1 
   H5.2  
   H5.3 
   H5.4 
Scholars (learners)  do not have adequate knowledge of what the following entails: 
IS 
CS 
IT 
CS/IS/IT collectively. 
H6 
   H6.1 
   H6.2  
Scholars (learners)  know less about CS than about: 
IS 
IT 
Table 7-3: List of hypotheses for career interest questionnaire. 
The hypotheses used in the previous studies (Jacobs and Sewry, 2009; Seymour, et al. 2005) 
were considered for statistical analysis. Six hypotheses were finally selected for statistical 
analysis in this research study. The hypotheses selected focused on the overall objectives of 
the study, namely: are scholars today interested in pursuing ICT careers and what are their 
IS. CS and IT career knowledge? 
The hypothesis, Learners who have taken computer studies as a subject are more inclined to 
study CS/IS/IT than learners who have not taken IT as a subject tested in previous studies 
(Jacobs and Sewry, 2009; Seymour, et al. 2005) could unfortunately not be tested as the 
question referred to Computer Studies (Higher and Standard grade), the subject name used 
prior to 2006 and has been replaced with IT and CAT.  
The six hypotheses, including sub-hypotheses, listed in Table 7-3, were statistically analysed 
using Pearson Chi-square analysis, t-tests and the results are presented in Table 7-4. The 
conclusion for each hypothesis is included in Table 7-4.  
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Hypotheses Statistical results 
H1 
 
Chi-square df p 
Pearson Chi-square 123.4667 df=1 p=0.0000 
Phi for 2 x 2 tables 0.283517 
 
Conclusion: The opposite is true, scholars (learners) attending 
previously disadvantaged schools are MORE inclined to study CS/IS/IT 
than learners attending previously advantaged schools. 
H2 
 
Chi-square df p 
Pearson Chi-square 15.04837 df=1 p=.00010 
Phi for 2 x 2 tables 0.1001951 
 
Conclusion: The opposite is true, scholars (learners) of colour are 
MORE inclined to study CS/IS/IT than white learners. 
H3 
 
Chi-square df p 
Pearson Chi-square 32.06162 df=1 p=.00000 
Phi for 2 x 2 tables 0.1460539 
 
Conclusion: The hypothesis is accepted, female scholars (learners) are 
less inclined to study CS/IS/IT than male learners. 
H4 
 
Chi-square df p 
Pearson Chi-square 10.68266 df=1 p=.00108 
Phi for 2 x 2 tables 0.833958 
 
Conclusion: The hypothesis is NOT accepted, because not practically 
significant. Grade 9 scholars (learners) are less inclined to study 
CS/IS/IT than grade 11/12 scholars (learners), but not practically 
significant. 
H5 See Appendix W for detailed statistics for H5.  
Conclusion: The hypothesis is accepted, scholars (learners) do not have 
adequate knowledge of what IS, CS, IT and IS/CS/IT collectively 
entails. 
H6 See table below for detailed statistics. 
Conclusion: The opposite is true, scholars (learners) know MORE about 
CS than about IS and IT. 
 
 H6 
  
Statistics pertaining to differences with CS Knowledge 
   
    
One-sample t-
Test Practical Significance 
Knowledge of: Mean Std.Dv. Diff. Std.Dv. t p Cohen's d 
CS 31.32 20.24       (df=1535)     
IS 23.53 24.33 7.79 30.25 10.09 .000 0.26 Small 
IT 20.17 23.12 11.15 28.69 15.23 .000 0.39 Small 
Table 7-4: Results from Chi-Square hypothesis testing. 
The first hypothesis (H1) test indicated that scholars (learners) attending previously 
disadvantaged schools are more inclined to study CS/IS/IT than scholars attending previously 
advantaged schools (Chi2=123.4667, df=1, p=0.0000). The second hypothesis (H2) test 
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proved that scholars of colour are more inclined to study CS/IS/IT than white scholars 
(Chi2=15.04837, df=1, p=0.0010). The third hypothesis (H3) test proved that, female scholars 
(learners) are less inclined to study CS/IS/IT than male scholars (Chi2=32.06162, df=1, 
p=0.0000).  
The fourth hypothesis (H4) test indicated that Grade 9 scholars are less inclined to study 
CS/IS/IT than grade 11/12 scholars (learners), but the test was not practically significant. H4 
is therefore not accepted, due to the practical insignificance (Chi2=10.68266, df=1, 
p=0.0108). The fifth hypothesis (H5) is accepted indicating that scholars (learners) do not 
have adequate knowledge of what IS, CS, IT entails nor of  IS/CS/IT collectively (Appendix 
W). 
The sixth hypothesis (H6) test indicated that scholars actually know MORE about CS than 
about IS and IT (Table 7-4). The mean knowledge values calculated were: CS (31.32), IS 
(23.52) and IT (20.17), indicating that scholars knew more about CS than about IS and IT.  
The statistical interpretation according to Table 6-4, indicates that the t-test and practical 
significance (0.2 < d <.0.5) is small for IS (t=10.09, p=0.000, Cohen‟s d=0.26) and IT 
(t=15.23, p=0.000, Cohen‟s d=0.39).   
The descriptive statistics for the survey are as follows: Total n=1, 536, 48% Grade 9 (n=739) 
and 52% grade 11/12 (Table 7-5). The Male/Female groups were fairly evenly split with the 
majority of the sample classified as White scholars (67%).  
Participants Total Male Female White Black, Coloured, 
Indian, Other 
Total grades 1536 719 (49%) 784 (51%) 1035 (67%) 501 (33%) 
Grade 9 739 362 (50%) 369 (50%) 516 (70%) 223 (30%) 
Grade 11/12 797 357 (48%) 415 (52%) 519 (65%) 278 (35%) 
Table 7-5: Participants in the study, Grade 9 and Grade 11/12. 
The career choices of all scholars (Grade 9, 11 and 12) that participated in the study (Figure 
7-4) indicate that scholars‟ first career choice is Medicine (17%), “Other” (13%), Arts and 
Engineering (10%), Computer Science (3%), Information Systems (1%) and Information 
Technology (4%).   
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Figure 7-4: Career choice by all participants in the study (n=1536). 
 
The “Other” category received the largest responses, first choice (13%), second choice (11%) 
and third choice (25%), indicating that scholars are increasingly considering other fields of 
study not identified in the questionnaire. The questionnaire did not allow scholars to record 
any careers not specified in the career list provided in the “Other” category and this needs to 
be corrected in future studies utilising the questionnaire (Figure 7-2).  
In the following discussions of the results the Grade 9 group and the Grade 11/12, groups will 
be discussed seperately as the Grade 11/12 scholars are more inclined to start focusing on 
career choices.  
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Figure 7-5: Career choices for Grade 9 and Grade 11/12 scholars. 
   
The Grade 9 scholars‟ first career choice (Figure 7-5) is Medicine (18%), Accounting (12%), 
Arts (12%), Other (11%), Engineering (10%), Computer Science (3%), Information Systems 
(0%, n=1) and Information Technology (4%). Combining the first, second and third career 
choices for each specific field of study, the field of study chosen either as first or second or 
third choice are Other (14%), Accounting (10%), Medicine (9%), 
Arts/Engineering/Law/Science (8%), Computer Science 3%, Information Systems (0%, n=1) 
and Information Technology (4%).   
The Grade 11/12 scholars‟ first career choice (Figure 7-5) is Medicine (16%), Other (15%), 
Engineering (11%), Accounting (10%), Computer Science (4%), Information Systems (1%) 
and Information Technology (4%). Combining the first, second and third career choices for 
each specific field of study, the field of study chosen either as first or second or third choice 
are Other (19%), Law (9%), Medicine (8%), Arts/Education/Accounting/Engineering (7%), 
Computer Science (5%), Information Systems (1%) and Information Technology (5%).   
The results indicate that Grade 11/12 learners are more career focused. Law and Education 
have become more prominent fields of study and Computer Science and Information 
Technology were considered as second and third career options.  
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Figure 7-6: Choice between CS, IS and IT for Grade 9 and Grade 11/12 scholars.  
    
The Grade 9 scholars indicated if they had to choose between CS, IS and IT, 37% indicated 
Computer Science,  12% Information Systems and 46% Information Technology (Figure 7-
6). The Grade 11/12 scholars indicated if they had to choose between CS, IS and IT, 40% 
indicated Computer Science,  18% Information Systems and 36% Information Technology.  
Figure 7-7: Computer use by Grade 9 and Grade 11/12. 
         
In Grade 9, 13% used a computer daily compared to 44% in Grade 11/12 (Figure 7-7). The 
alarming statistic is that 18% in Grade 9 and 32% in Grade 11/12 indicated that they never 
use a computer. The Grade 11/12 data included the data obtained at schools in rural areas 
(Transkei). Additional detailed descriptive statistics are provided in Appendix W.   
The additional figures and data placed in Appendix W indicate that 93% of the Grade 9 and 
82% of the Grade 11/12 scholars indicated that they had Internet access, however only 49% 
of the Grade 9‟s and 45% of the Grade 11/12‟s indicated that they used the Internet to read 
about careers in CS/IS/IT. The majority (78%) indicated they were aware of information 
about CS/IS/IT on the web.  
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A limited number of scholars (<35%) indicated they received information about CS/IS/IT 
courses. Scholars were aware of events on campus and the majority of Grade 11/12 scholars 
(80%) indicated universities visited their school. The computer studies question is irrelevant 
as the subject has not been offered since 2006.  
Figure 7-8: Grade 9 and Grade 11/12 scholar's perceptions of IS, CS and IT. 
            
Scholars answering the six questions relating to the statement “The typical student doing” IS 
or CS or IT indicated that the Grade 9 and Grade 11/12 scholars‟ views of the three fields of 
study are very “similar” (Figure 7-8). The majority of students indicated that for the three 
fields of study you had to be “a whiz in mathematics” and have a “strong prior background in 
computers”. Interestingly, the Grade 11/12 scholars indicated that Information Technology 
students spends more time writing computer programs than Computer Science students. An 
explanation of this finding could be that Grade 11/12 scholars associate the IT degree 
program offered at university with the programming oriented IT school subject. 
Grade 9 and Grade 11/12 scholars indicated that IS/CS/IT graduates have an above average 
starting salary. Both groups further indicated that there is a “high chance of finding a job” 
and “there will always be a high chance of finding a job” with an IS/CS/IT qualification 
(Figure 7-9).  
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Figure 7-9: Grade 9 and Grade 11/12 scholar’s views about ICT job market. 
    
In the questionnaire, the scholars were requested to add additional comments to the question 
“...some things you would want to say” (Table 7-6). The majority of the results indicate that 
scholars would like more information on the three fields of study and are generally 
uninformed and have limited knowledge of CS, IS and IT. The result needs to be classified 
and further statistically analysed.  
Selected general comments made by scholars.  
I dont know what computer science and information systems is so it would be nice if we 
learnt more about those. 
My brother is studying IS and is enjoying it. 
I do not know about any of this it is all new to me what‟s the difference between the 3 
types? 
The Department of Education should give more details about computer knowledge and 
subjects. some of us would like to know more. 
I wish our school made an effort to distinguish the difference between information tech, 
systems and computer science. 
Just want to say that nmmu is a wonderful university and i will be part of it in a few years 
to come. 
I wish the computer teacher would have explained there things to us before we done this. 
I'm not exactly sure of the difference between the three aforementioned degrees. I would 
like to know before I choose one of them. 
 
I am not sure of the difference between information systems, computer science and IT. 
Table 7-6: Selected general comments made by scholars. 
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7.2.3 Conclusions from Scholar Career Interest Survey 
The overall results indicate that scholars are not interested in CS/IS/IT careers and have a 
very limited knowledge of the fields of study. Students of colour were more inclined to 
indicate that they were interested in ICT careers and female scholars were less inclined to 
pursue careers in ICT. All scholars had inadequate knowledge of CS, IS and IT and knew 
more about CS than about IS and IT. 
Grade 11/12 scholars preferred other fields of study not listed in the survey. Grade 11/12 
scholars are more career focused and have chosen fields of study including Law, Medicine, 
Arts, Education, Accounting and Engineering. A small number of scholars were interested in 
Computer Science (5%, n=33), Information Systems (1%, n=8) and Information Technology 
(5%, n=31) as a first career choice.    
The results of this study confirm the findings by Jacobs and Sewry (2009) who indicated that 
scholars of colour and scholars with no access to computers are more inclined to pursue ICT 
careers.  The study also found that scholars that have negative perceptions of IT jobs are less 
inclined to study CS and IS. The study further concluded that scholars lack the interest to 
pursue ICT careers.  
The CSEdWeek (2010) included “CS Unplugged”, CSEDWeek Pledge and various 
computing activities and visits to schools to promote the importance of Computer Science 
education (Krakovsky, 2010b). CSedWeek in the U.S.A. sought to boost involvement of 
students, educators, parents and industry leaders in signing a pledge to participate in and 
support a national effort to promote ICT careers and promote the importance of computing 
education (ACM, 2010). 
The results of this survey indicate the urgent need for similar interventions and emphasises 
the important fact that scholars do not pursue CS, IS and IT degree programs due to limited 
knowledge of the fields of study. The majority of comments provided by scholars indicated 
that they require and desire more information about the ICT career prospects and study 
directions (Table 7-6). 
The Department of Computing Sciences has launched a project in the Port Elizabeth area 
where students visit schools and view a departmental video on ICT careers and study 
directions at NMMU. A PowerPoint ICT marketing presentation (Appendix V) is presented, 
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showing the exciting work environments at Google and Facebook. It includes South African 
companies, ICT salaries and job opportunities.  
The anecdotal evidence observed by the presenters was that more scholars were interested in 
ICT careers after the presentation than before the presentation. The following observations 
were noted: 
 Cowan High School: Out of the 25 Grade 12C class attending the presentation 9 were 
interested in an ICT career before the presentation and 20 after the presentation;  
 Cowan High School: Out of the 37 Grade 12A class attending the presentation 7 were 
interested in an ICT career before the presentation and 26 after the presentation; and 
 Cingani High School: Out of the 90 Grade 12 class attending the presentation 6 were 
interested in an ICT career before the presentation and 16 after the presentation. 
The Department of Computing Sciences will continue marketing ICT careers and degree 
programs at schools during 2011.  
7.3 Parent Career Choice Survey 
Research conducted in South Africa, indicates that scholars are influenced by parents and 
teachers when making career choices (Alexander, et al., 2010).  Parents and teachers were 
ranked as important sources of information when deciding on a future career (Ross, 2007). 
Research has further indicated that scholars choosing a career and specifically ICT careers 
are influenced by parents, teachers, career counsellors and role models (Babin, et al., 2010).  
The majority (83%) of scholars in a Canadian study reported that they consult with their 
parents/guardians for education and career advice (CBC, 2009). However, Krakovsky 
(2010b) found that parents and guidance counselors perceived that there are no jobs in 
computing. Careers in ICT were found less appealing by parents than scholars in Canada 
(CBC, 2009). 
The research above and the first year career choice pilot study, conducted in 2008 at the 
NMMU, discussed in the following section, indicated the crucial role of parents in scholar‟s 
career choices. In this research study, a survey was conducted by informally interviewing 
parents, to establish the following: 
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 Who influenced their child‟s career choice? 
 What was the parent‟s role in influencing their childrens‟ career choice?   
 Why did they decide to allow their child to study at another university (i.e. not 
NMMU)? 
Twenty one parents were informally identified and interviewed in Port Elizabeth. The parents 
generally indicated that they advised their children to study a qualification that leads to a 
professional career. They indicated that they did provide career advice and influenced the 
choice of university. The teachers and friends were cited as people that further influenced 
their child‟s career choice. ICT was considered a career option, as the South African parents 
perceived ICT as a career that can provide international employment opportunities.  
The parents indicated that they considered universities that provided accommodation in well 
managed residences, the university had a vibrant campus life and a good academic standing.  
The reasons provided for not sending their children to NMMU were unsuitable residence 
accommodation and a lack of campus life.  
Conclusions: Parent Career Choice Survey 
Parents play an important role in a scholar‟s career choice and place of study. Parents were 
unaware of the ICT skill shortage in South Africa and ICT career prospects. The important 
role of teachers in influencing their child‟s career choice was emphasised by a number of 
parents. The parent career choice survey can be considered as a pilot study and should be 
extended in the future. 
The second CSEdWeek (2010) and the national iCompute campaign (Ross, 2007) in the 
U.S.A. promoting ICT career awareness and targeting people, such as parents, teachers and 
career counsellors, who influence school children‟s career choices are important initiatives 
which  universities, governments and industry should consider.  
 
 149 
 
7.4 1st Year Career Choice Survey 
7.4.1 1st Year Career Choice - Pilot study  
The 1st Year Career Choice Questionnaire (Appendix C) was first used in 2008 in a pilot 
study amongst CS and IS first year students at NMMU in the Department of Computing 
Sciences. The survey focused on where and how first year students obtained information 
about the Department of Computing Sciences at NMMU and who or what influenced their 
career choices.  
The results of the 2008 survey indicated that first year students obtained information about 
the Department of Computing Sciences from the NMMU and departmental website, parents 
and teachers. A limited number of students indicated that they utilised marketing material 
such as letters to matriculants or advertisements.  
The first years indicated that their parents and teachers had the greatest influence on their 
career choice. The students indicated that visits to schools were very helpful in exposing them 
to new and different career possibilities. The university Open Day, where departments at 
NMMU showcase career programs and career opportunities, allowed the students to be 
exposed to a variety of known and unknown study areas and career opportunities.    
7.4.2 1st Year Career Choice - Main study 
The data were collected from first year students completing the Computer Science and 
Information Systems programming course (course code WRA) and the end-user computing 
course on the South campus (previous UPE campus) and the  Missionvale campus (previous 
Vista campus). The results will be reported for the complete group and for the students who 
registered for the programming course (WRA) separately. The research study is particularly 
interested in the programming (WRA) group as these students intend majoring in Computer 
Science or Information Systems. 
Two predominant research questions were addressed in the first year survey, namely: 
 Where did you obtain information about the Department of Computing Sciences? and 
 Who and what influenced your choice of degree? 
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The first year survey was completed by 168 students which included 43 WRA students. The 
gender of the group was fairly equally split, however the programming group (WRA) were 
70% male and 30% female (Table 7-7).  
 Group Participants Male Female SA Citizen Foreign 
Total  168 81 (48%) 87 (52%) 145 (86%) 23 (14%) 
WRA101 43 30 (70%) 13 (30%) 37 (86%) 6 (14%) 
               Table 7-7: Group and WRA sample sizes. 
The citizenship of the total group was mainly South African (86%, n=145) and the remaining 
14% (n=23) were students mainly from Zimbabwe.  A small number of students were from 
Ethiopia, D.R.C., Kenya, U.S.A., China, Zambia and Botswana. The WRA group consisted 
of mainly South African students (86%, n=37) with the remainder of the students being 
Zimbabwean. The students from the total group attended 118 different schools while the 
WRA group 30 different schools.  
Degree Group degree and gender WRA group degree and gender 
n=168 Male Female n=48 Male Female 
BSc 43 (26%) 31 (18%) 12 (7%) 25 (58%) 20 (46%)   5 (12%) 
BCom 57 (34%) 30 (18%) 27 (16%) 18 (42%) 10 (23%)   8 (19%) 
BPharm 14 (8%)   3 (2%) 11 (7%)     
NDip   1 (1%)   0 (0%)   1 (1%)    
NHC 36 (21%) 10 (6%) 26 (15%)    
Ext   1 (1%)   0 (0%)   1 (1%)    
Other 15 (9%)   6 (4%)   9 (5%)    
           Table 7-8: Degree types and gender for total group and WRA group. 
All the students in the WRA group were registered for B.Sc. and B.Com degrees, while the 
sample included students taking other degrees in the total group (Table 7-8). The WRA group 
included more B.Sc. students (58%),with the majority registered for the B.Sc. Information 
Systems degree program.  
Category Group (n=168) WRA group (n=43) 
Computer lab 137 (81%) 37 (43%) 
IT as a subject 37 (22%) 17 (20%) 
CAT as a subject 43 (26%) 17 (20%) 
                         Table 7-9: Students’ computer labs and IT/CAT subjects. 
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Table 7-9 indicates that 81% of all the students had a computer lab at school, however the 
WRA group indicated that only 43% had access to a computer lab. One fifth of each group 
indicated that they took IT as a subject at school and 26% of all students and 20% of the 
WRA group took CAT at school (Table 7-9).   
Figure 7-10: How did you hear about the department? 
  
The students in the total group indicated that 30% heard about the department at the NMMU 
Open Day, followed by friends (29%) and department visits (23%). The departmental website 
(18%), parents (17%) and teachers (15%) all provided information to students (Figure 7-10). 
The results students recorded in the Other category included the Career Expo held in Port 
Elizabeth and a number stated that they “have not heard of the department at all”.  
Heard About Dept?  Total group WRA group 
DEPT OPENDAY 51 (30%) 15 (17%) 
DEPT GAMINGDAY 2 (1%) 0 (0%) 
DEPT EXPO 3 (2%) 0 (0% 
DEPT LETTER 12 (7%) 4 (5%) 
DEPT VISIT 39 (23%) 11 (13%) 
DEPT MAGAZINE ADVERT 6 (4%) 2 (2%) 
DEPT NEWSPAPER ADVERT 11 (7%) 3 (3%) 
DEPT WEBSITE 30 (18%) 13 (15%) 
DEPT PARENTS 29 (17%)  11 (13%) 
DEPT FRIENDS 48 (29%) 14 (16%) 
DEPT TEACHERS 26 (15%) 7 (8%) 
DEPT OTHER 20 (12%) 15 (17%) 
Table 7-10: Students indicating where they heard about the Department of CS 
The WRA group indicated that they heard about the department at the NMMU Open Day 
(17%), other (17%), friends (16%), website (15%), departmental visit (13%) and parents 
(13%). The departmental Gaming Day and Department Expo did not inform any WRA 
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students (Table 7-10). The comments recorded in the Other category included “Did not hear 
of the department”, Career Expo and “Day of registration”.  
Chi2 analysis was conducted between the total group and the WRA group. The detailed 
analysis is provided in Appendix W. The results indicate that there were no statistical 
differences between the groups relating to the events and publications listed in Table 7-10. 
Figure 7-11: Degree choice influences for the group and the WRA group. 
  
The students indicated that their parents (32% whole group and 17% of the WRA group) 
were a major influence in their career choice, followed by teachers and the Open Day (Figure 
7-11). Sixty one percent of the WRA group indicated the Other category Table 7-11).  
Analysing the responses recorded in the Other category the majority of the comments were “I 
decided myself” and “personal interest”.   
Influenced Choice of Degree?  Total group WRA group 
OPEN DAY 25 (15%) 9 (10%) 
GAMING DAY 2 (1%) 0 (0%) 
CAREER EXPO 1 (1%) 0 (0%) 
DEPT LETTER 4  (2%) 1 (1%) 
SCHOOL VISIT 23 (14%) 8 (9%) 
MAGAZINE ADVERT 1 (1%) 0 (0%) 
NEWSPAPER ADVERT 4 (2%) 1 (1%) 
WEBSITE 16 (10%) 7 (8%) 
PARENTS 54 (32%) 15 (17%) 
FRIENDS 24 (14%) 9 (10%)  
TEACHERS 33 (20%) 12 (14%) 
OTHER 44 (26%)  53 (61%) 
                  Table 7-11: What influenced your degree choice? 
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Forty two percent of the WRA group indicated they are considering doing honours in CS and 
IS. Twenty six percent of the total group received financial support and 16% of the WRA 
group. 
Reasons for not majoring in CS and IS. 
No passion for computers. 
As I want to major in Botany and Zoology. 
I do not have a big interest in computers. 
No, I did not do computers at school. 
I never had the opportunity to use one. 
Because I haven't done it as a subject in school. 
  Table 7-12: Reasons for not majoring in CS and IS. 
The students in the total group who did not major in CS or IS did not consider the major 
because they “did not have the subject at school”, “never had the opportunity to use one” and 
they did not have an interest in computers (Table 7-12).  
Why did you choose NMMU? 
It's close to home. 
It is a good university and compared to others (outside PE) it is just as good as their degrees. 
It is an accredited university and is among the best. 
NMMU has a great internationalisation strategy and programme and so I feel comfortable 
and welcomed. 
NMMU has the best facilities for my degree and it‟s close to home. 
Cheaper than the others. 
It is close to home and has a high rating as a tertiary educational institute. 
Home town, pricing and degrees offered. 
I was not accepted at any other institution. 
Day lectures, costs, proximity. 
  Table 7-13: Why did you choose NMMU? 
The reasons students chose NMMU included that it was close to home, costs and high 
academic standards (Table 7-13). The financial considerations were the main reason most 
students indicated for choosing NMMU.   
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Conclusions: 1st Year Career Choice Survey 
The first research questions addressed in the 1st year survey, was: Where did you obtain 
information about the Department of Computing Sciences? The students in the total group 
indicated that 30% heard about the department at the NMMU Open Day, followed by friends 
(29%) and department visits (23%). The departmental website (18%), parents (17%) and 
teachers (15%) all provided useful information to students. The WRA group indicated that 
they heard about the department at the NMMU Open Day (17%), Other (17%), friends 
(16%), website (15%), departmental visit (13%) and parents (13%).  
The second research question addressed in the 1st year survey, was: Who and what influenced 
your choice of degree? The students in the total group (32%) and in the WRA group (17%) 
indicated that their parents were a major influence in their career choice, followed by teachers 
and the Openday.  Sixty one percent of the WRA group indicated the Other category and 
stated that they personnaly made the decision.  The results further indicated that financial 
considerations were the most important factor that influenced the choice of university.  
Nash (2009, p. 88) pointed out that ICT academics must not “assume that all students arrive 
at university equipped with the computer skills needed to meet the technological demands of 
higher education”. The results of this study indicate that there are still some students who 
have the perception that they had to have had exposure to computers at school and should 
have taken IT as a subject.  
A number of authors have identified a list of factors explaining why students select certain 
majors. Howles (2007) found that CS students studied the program because they loved 
working with computers (90%) and not for the future financial benefits (6%). Zhang and Fan 
(2007) pointed out that the most important factor affecting a students‟ choice of majors was 
the fact that they had a genuine interest in a field of study. The students‟ interest in a 
computing subject ranked higher in importance than any other factor in deciding on an ICT 
career choice (Walstrom, et al., 2008).  
The perceived importance of “Interest in the career field” when choosing a career, remained 
high at two South African universities, specifically among first year CIT students (Alexander, 
et al., 2010). This study found that WRA students chose the specific degree program because 
of personal interest.  
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Moore, et al. (2009) conducted a survey among scholars and students that focused on the 
factors that influenced a student‟s choice of a major, motivational factors and perceptions of 
the ICT job market. The study highlighted the importance of a departmental web site for 
scholars in choosing a major.  This study highlighted the importance of the NMMU Open 
Day, parents, teachers and most important the departmental website, when obtaining 
information on the department and career choices. First year students are influenced by 
parents and teachers in deciding on career choices. The results obtained in this study 
compared favourably with international research findings.  
7.5 3rd Year and Honour’s Career Awareness Survey 
Research indicates that generally, scholars and students are uninformed or misinformed about 
the job descriptions of a computing professional (Biggers, et al., 2008; Koorsse, et al., 
2010b). The 3rd Year and Honour‟s Career Awareness survey (Appendix D) was intended to 
answer the following questions:  
 What career choice have students made?  
 What sources have students utilised to obtain information about ICT careers? 
 Do students understand and can they explain ICT job descriptions? 
 
Race n=42 Degree n=42 Gender n=42 Citizenship n=42 
Black 16 (38%) 3rd year 36 (86%) Male 33 (79%) SA 26 (62%) 
Coloured      1 (2%) Honours   6 (14%) Female   9 (21%) Other 16 (38%) 
Indian       3 (7%)             
White 20 (48%)             
Other      2 (5%)             
Table 7-14: Descriptive statistics for 3rd Year Career Awareness survey. 
The 3rd Year and Honour‟s Career Awareness survey was completed by 42 students, 36 
(86%) third years and 6 (14%) honours students. The students completing the 3rd Year Career 
Awareness survey indicated that forty eight percent were white and thirty eight percent black. 
The majority were third year students, predominantly male (79%) and only sixty two percent 
SA citizens (Table 7-14).  The students from foreign countries included France, Lesotho, 
Zimbabwe, Zambia, Nigeria and Cameroon.  
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 Table 7-15: Sources of career information. 
The majority of the students used the Internet (86%) to source information on career choices 
(Figure 7-15). Fellow students (52%) and lecturers (43%) also provided career information, 
including career presentations on campus by businesses (38%), friends (38%) and parents 
(29%) (Table 7-15). Only 14 students (33%) indicated that they have made a definite career 
choice. The low career choice rate can be ascribed to the fact that the majority of the sample 
(86%) was third year students and intended to continue with their studies. The careers chosen 
by students who indicated that they have made a decision on a definite ICT career included 
Business Analyst, Systems Analyst, Project Manager, Programmer, Web Developer and ERP 
specialist.  
In measuring the students‟ understanding of ICT careers, the author included two sections in 
the questionnaire, the first measuring the understanding of IS careers and the second part the 
understanding of ICT careers. The sixteen IS job titles/IS careers were obtained from the IS 
2010 curriculum and the seventeen ICT job titles/careers were obtained from the CS2008 and 
IT 2008 curriculum guidelines and the ITWeb 2009 Salary Survey (ITWeb, 2009b).  
Students were requested to indicate their understanding of IS and ICT careers and have the 
ability to define the specific career, using a 5 point Likert scale (1=Strongly Disagree and 
5=Strongly Agree). The IS results are presented in Figure 7-12 and ICT results in Figure 7-
13. 
 
Career information sources n % 
Internet 36 86% 
Computer press 6 14% 
Newspapers 7 17% 
Lecturers 18 43% 
Fellow students 22 52% 
NMMU Placement office 3 7% 
Advert in newspapers 6 14% 
Career presentations 16 38% 
Parents 12 29% 
Friends 16 38% 
Teachers 4 10% 
Other(Specify) 3 7% 
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Figure 7-12: Career understanding in IS. 
 
Figure 7-12 indicates the mean scores for males and females on their understanding and being 
able to define the IS career descriptions. The students indicated that they had a fairly good 
understanding of certain careers, including Business Analyst, Project Management, Web 
Manager/developer, Database Administrator and User Interface Designer.  In certain 
instances the students indicated that they were not familiar and could not describe the IS job 
descriptions, for example Knowledge Management Consultant, Information Auditing and 
Compliance Architect and IT Asset Manager. 
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Figure 7-13: Career understanding in CS and IT. 
 
Comparing the results presented in Figure 7-13, IS career understandings and the ICT (CS 
and IT) career understandings, the students indicated that they had a better understanding of 
ICT (CS and IT) career descriptions. The students indicated that they understood and could 
describe the careers of a Programmer/Software Developer, Software Tester, Lecturer, 
Systems Analyst and Software Engineer. They further indicated that they were not that 
familiar with certain ICT job descriptions, for example Business Intelligence Consultant, 
Chief Technology Officer and a Configuration and change management specialist.  
In order to verify the students‟ understanding of their ability to define ICT job descriptions 
the author included a third section in the 3rd Year Career Awareness Questionnaire. Nine ICT 
job titles were selected from the IS and ICT careers lists (Figure 7-12 and Figure 7-13). A 
Social Network Analyst, a new job title was added to the list. Students were requested to 
explain the ten job functions. The job titles included Business Analyst, Programmer, Systems 
Analyst, Project Manager and Knowledge Management Specialist are listed in Table 7-16. 
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The ten open ended questions were completed by the students and were marked by the author 
using a five point scale, 1=wrong explanation to 5=totally correct. The “correct” job 
descriptions were obtained from job descriptions provided by professional bodies (ACM, 
2010, BCS, 2010). The five point scale was chosen in order to compare the results to the 
previous two sections of the questionnaire, which requested the students to do a self-
evaluation of their understanding of IS and ICT job descriptions using a 5 point Likert scale.  
Explanation of job function Min Max Mean Median S.D. 
Business Analyst 1 5 3.1 3.0 1.47 
Software Developer/Programmer 1 5 3.4 4.0 1.08 
Systems Analyst 1 5 3.2 3.0 1.36 
Test Analyst 1 5 3.2 3.5 1.33 
Security Specialist 1 5 3.0 3.0 1.35 
Project Manager 1 5 3.1 3.0 1.30 
Mobile Commerce Specialist 1 5 2.1 1.0 1.42 
Social Network Analyst 1 5 1.9 1.0 1.32 
Knowledge Management Specialist 1 5 1.6 1.0 1.27 
Systems Architecture Analyst 1 5 1.7 1.0 1.16 
  Table 7-16: Results from marking main job function explanations. 
The average mark students‟ obtained for the ten job explanations was 2.6 out of 5. The 
students best explained the Software Developer/Programmer job description, obtaining a 
mark four out of five. The students had a general understanding of the job descriptions of 
Business Analysts, System Analysts, Test Analysts, Security Specialists and Project 
Managers. The students could not explain the job descriptions of a Mobile Commerce Social 
Network Specialist, Knowledge Management Specialist and a Systems Architecture Analyst.  
The ten job titles the students had to explain were linked to the corresponding job titles 
presented in the previous IS and ICT sections of the questionnaire. Table 7-16 lists the job 
titles the students explained qualitatively and is presented in Figure 7-14 on the left hand side 
linked to the IS careers the students evaluated their understanding quantitatively on the right 
(Figure 7-14). The job titles students explained were linked to the ICT careers in a similar 
manner.  
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Figure 7-14: Linking the job descriptions explained with the IS job descriptions. 
Business Analyst
Software Developer/Programmer
Systems Analyst
Test Analyst
Security Specialist
Project Manager
Mobile Commerce Specialist
Social Network Analyst
Knowledge Management Specialist
Systems Architecture Analyst
I do have an understanding and can define 
the following IS careers:
1.  Business Analyst
1 2 3 4 5
2.  Knowledge Management  Consultant
1 2 3 4 5
3.  Business Process Analyst
1 2 3 4 5
4.  Database Administrator/Analyst
1 2 3 4 5
5.  e-Business Manager
1 2 3 4 5
6.  ERP (SAP/Oracle/Syspro/etc.) Consultant 
/ Specialist 1 2 3 4 5
7.  Information Auditing and Compliance 
Specialist 1 2 3 4 5
8.  IT Architect
1 2 3 4 5
9.  IT Asset Manager
1 2 3 4 5
10. IT Consultant
1 2 3 4 5
11. IT Operations Manager
1 2 3 4 5
12. IT Security and Risk Manager
1 2 3 4 5
13. Network Administrator
1 2 3 4 5
14. Project Manager
1 2 3 4 5
15. User Interface Designer
1 2 3 4 5
16. Web Content Manager/Developer
1 2 3 4 5  
The sixteen questions relating to the understanding and definition of IS careers, presented in 
Figure 7-14‟s right hand side, were coded IS1 to IS16. The seventeen questions relating to the 
understanding and definition of ICT careers were coded ICT1 to ICT17. The ten job 
descriptions the students were requested to explain, presented in Figure 7-14‟s left hand side, 
were coded Explain  BA, Explain Soft Dev, Exp Sys Anal, etc. As indicated in Table 7-18. 
The job titles students explained were finally linked to the IS and ICT job titles in the survey 
as indicated in Table 7-17. Certain job titles, such as Security Specialist was linked to the IS 
job title question 12, IT Security and Risk Manager and to the ICT job title ICT question 12 
Chief Security and Risk Officer.  
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 Explanation of Job function Understanding of IS/ICT Careers 
1.  Business Analyst  IS1: Business Analyst 
2.  Software Developer/Programmer ICT1: Programmer/Software and Application        
           Developer 
3.  Systems Analyst ICT 7:   Systems Analyst 
4.  Test Analyst  ICT 2:   Software tester/test analyst 
5a. Security Specialist  IS 12:    IT Security and Risk Manager 
5b. Security Specialist  ICT 12: Chief Security and Risk officer 
6.   Project Manager  IS 14:    Project Manager 
7.   Mobile Commerce Specialist ICT 16:  Mobile Commerce Specialist 
8.   Knowledge Management Specialist  IS 2: Knowledge Management Consultant 
9a. Systems Architecture Analyst  ICT 4: Computer Architecture/infrastructure  
            Specialist  
9b. Systems Architecture Analyst  IS 8:      IT Architect 
Table 7-17: Mapping of explanation of job functions on understanding of IS/ICT careers. 
The results for the ten job titles explained were compared to the mean scores of the job titles 
students had to complete, indicating their personal rating of their understanding of the IS and 
ICT job titles. The comparative mean scores are presented in the following two figures. 
Figure 7-15 compares the mean scores for a Business Analyst, Knowledge Management 
Consultant, Security and Risk Manager and Project Manager. The students scored less in 
their explanations of the job functions (indicated in red) than their initial indication of their 
understanding of job descriptions. 
The results of the job descriptions student‟s explained compared to their understanding 
ratings for ICT is presented in Figure 7-16. The four job descriptions compared were 
Programmer/Software and applications developer, Software Tester/Test Analyst, Computer 
Architecture/Infrastructure Specialist and Mobile Commerce Specialist. Students scored less 
for the explanations of the first three job descriptions compared, except for the job 
description of a Mobile Commerce Specialist.  
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Figure 7-15: Comparison of IS job descriptions explained. 
  
Figure 7-16: Comparison of ICT job descriptions explained. 
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The data was statistically evaluated using correlations and Chi2 analysis. The detailed Chi2 
analysis is provided in Appendix W. Statistically significant correlations (95% level of 
significance, |r|>.305 for n=42) were obtained for the job descriptions of a Business Analyst, 
System Analyst, Security Specialist, Mobile Specialist and Knowledge Management. Taking 
the mean values obtained in the quantitative analysis (Figure 7-15 and Figure 7-16) and the 
correlations obtained (Table 7-18) into consideration, there is a positive correlation between 
the two variables indicating the students were honest and correctly recorded their 
understandings of the job descriptions.  
It is important to note that the results indicate that for the job titles, Business Analyst and 
System Analyst, students understood the job titles and could explain the job descriptions and 
for the job titles of Security Specialist, Mobile Specialist and Knowledge Management they 
did not understand the job descriptions and gave incorrect explanations. The results are 
confirmed using Chi2 analysis as presented in Table 7-19, the Cramer‟s V being Moderate 
(.30 < V < .50) or Large (V > .50) for the job titles of Business Analyst, Systems Analyst, 
Security Specialist and Knowledge management.  
EXPLAIN ICT/IS n Correlation 
BA IS 1 Business Analyst 42 .487 
Soft Dev ICT 1 Soft Dev/Programmer 42 -.014 
Sys Anal ICT 7 Systems Analyst 42 .319 
Test Anal ICT 2 Test Analyst 42 .169 
Sec Spec 
  
IS 12 Security Spec IS ICT 42 .465 
ICT 12 Security Spec ICT 42 .285 
Proj Man IS 14 Project Management 42 .149 
Mobile ICT  16 Mobile Spec 42 .342 
Soc Net   N.A.      
Know Man IS 2 Know Management 41 .347 
Sys Arc 
  
IS 8 Sys Arc Anal IS 41 .155 
ICT 4 Sys Arc Anal ICT 42 .140 
Statistically significant at .05 level if |r|> .308 for n=41 or |r|>.305 for n=42.  
Practically significant if |r|>.30 
  Table 7-18: Correlations career explanations and job descriptions. 
The statistical insignificant results presented in Tables 7-18 and Table 7-19 indicate that for 
the job categories of Programmer/Software developer, Test Analyst, Project Manager and 
Systems Architect the students‟ indication of what they understood did not match to the 
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explanations they provided for the job categories. The detailed chi-square analysis, including 
cross-tabulation tables are provided in Appendix W.   
Explanation of ICT career Chi² Chi2 analysis 
Explain BA and IS 1 (Chi²(d.f. = 1, n = 42) = 11.00; p = .001; V = 0.51 Large). 
Explain Soft Dev and ICT 1 (Chi²(d.f. = 1, n = 42) = 0.26;   p = .607). 
Explain Sys Anal and ICT 7 (Chi²(d.f. = 1, n = 42) = 5.78;   p = .016; V = 0.37 Moderate). 
Explain Test Anal and ICT 2 (Chi²(d.f. = 1, n = 42) = 0.12;   p = .726). 
Explain Sec Spec and IS 12 (Chi²(d.f. = 1, n = 42) = 9.26;   p = .002; V = 0.47 Moderate). 
Explain Sec Spec and ICT 12 (Chi²(d.f. = 1, n = 42) = 3.25;   p = .071). 
Explain Project Man and IS 4 (Chi²(d.f. = 1, n = 42) = 0.49;   p = .482). 
Explain Mobile and ICT 16 (Chi²(d.f. = 1, n = 42) = 1.17;   p = .280). 
Explain Know Man and IS 2 (Chi²(d.f. = 1, n = 41) = 5.38;   p = .020; V = 0.36 Moderate). 
Explain Sys Arc and IS 8 (Chi²(d.f. = 1, n = 41) = 0.03;   p = .853). 
Explain Sys Arc and ICT 4 (Chi²(d.f. = 1, n = 42) = 0.01;   p = .926). 
Table 7-19: Chi Square analysis of career explanations and understanding. 
Conclusions: 3rd Year and Honours Career Awareness Survey 
The 3rd Year and Honours Career Awareness survey (Appendix D) was intended to answer 
the following questions:  
 What career choice have you made?  
 What sources have you utilised to obtain information about ICT careers? 
 Do students understand and can they explain ICT job descriptions? 
The results indicate that a limited number of students that participated in the survey have 
made a definite career choice. An explanation for this finding could be that the majority of 
the students that completed the survey were third year students and intended to further their 
studies. The students mainly used the Internet to obtain career information, followed by 
Lecturers and friends providing the relevant information.  
The third year and Honour‟s ICT students are generally not familiar with and are unaware of 
current ICT careers and job descriptions. The students indicated in certain cases that they 
understood the job descriptions of ICT career tracks, however when requested to explain the 
job titles/career tracks, they were not knowledgeable and lacked ICT career awareness. The 
results obtained in this study confirms similar research study results that indicates that 
students are uninformed or misinformed about the job descriptions of a computing 
professional (Biggers, et al., 2010; Koorsse, et al., 2010b). 
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7.6 CS Academic Career Awareness Survey 
The 3rd Year Career Awareness Survey results indicated that the students did not have a clear 
understanding of ICT job titles and specific knowledge of career descriptions. The survey 
(Appendix G) was conducted amongst the Department of Computing Sciences academics in 
order to determine their understanding of ICT job titles and career descriptions.  
1.  Business Analyst 17. Programmer/Software & application     
      developer 
2.  Knowledge Management  Consultant 18. Software QA/test analyst 
3.  Business Process Analyst  19. Game developer  
4.  Database Administrator/Analyst  20. IT system auditor  
5.  e-Business Manager  21. Robotics specialist  
6.  ERP (SAP/Oracle/etc.) Consultant /    
     Specialist 
22. Business Intelligence Consultant 
7.  Information Auditing and Compliance  
     Specialist 
23. Systems Analyst 
8.  IT Architect 24. IT / IS Manager 
9.  IT Asset Manager 25. Chief Information Officer (CIO) 
10. IT Consultant 26. Business Applications Integrator 
11. IT Operations Manager 27. Accounting Information Systems 
specialist 
12. IT Security and Risk Manager 28. Security and Risk Officer 
13. Network Administrator/Manager 29. Financial specialist 
14. Project Manager 30. Software Engineer 
15. User Interface Designer 31. Net-centric developer 
16. Web Content Manager/Developer 32. Mobile Specialist 
Table 7-20: ICT career tracks utilised in career awareness survey. 
Academics were requested to link the 32 career tracks provided in Table 7-20 with seven 
degree programs offered in the Department of Computing Sciences. The seven degree 
programs were listed in a table and academics were requested to map ICT career tracks with 
the specific degree programs (Table 7-21). Only two senior academics out of 22 academics 
completed the survey.  Five academics indicated that they would complete the survey if they 
were familiar with the ICT job descriptions.  
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CS Degree Programs 1 2 3 4 5 6 7 8 9 10 
1.  BSc CS/IS 4 8 10 11 12 14 17 19 31 32 
2.  BSc IS 1 4 5 8 10 14 15 23 32  
3.  BCom CS/IS  1 4 5 7 10 14 15 17 23 32 
4.  BCom CS/IS Rat  7 10 14 20 23 25 27 28 29  
5.  BCom IS (Business Management)  1 3 6 10 14 23 29    
6.  BCom IS (Accounting) 3 6 27 29       
7.  BCom IS (Auditing) 3 6 7 20 27      
CS Degree Programs 1 2 3 4 5 6 7 8 9 10 
1.  BSc CS/IS 4 15 17 18 19 21 23 24 26   
2.  BSc IS 4 15 16 17 18 20 21 19 22 23 
3.  BCom CS/IS  4 15 17 18 20 22 23 24 26   
4.  BCom CS/IS Rat  4 15 17 18 20 22 23 24 26  
5.  BCom IS (Business Management)  6 7 20 22 24        
6.  BCom IS (Accounting) 6 7 20 22 24 27     
7.  BCom IS (Auditing) 6 7 20 22 24      
    Table 7-21: Degree programs and identified career tracks by two academics. 
Only two senior academics completed the Department of CS ICT career awareness 
questionnaire and the results are captured in Table 7-21. The overlapping career tracks, 
identified by both academics, have been highlighted in Yellow in Table 7-21.  Due to the 
small sample size no meaningful conclusions can be provided. Five academics indicated that 
they would have completed the survey if they were provided with career descriptions 
beforehand. The one senior academic further indicated on the form that he/she completed the 
form “Based on my interpretation of jobs above (which could be flawed)”. 
Conclusions: Academic career awareness survey 
Academics are not familiar with or in agreement on ICT careers and ICT career definitions. 
The careers/career tracks need to be listed and career definitions need to be provided on the 
departmental web site. The survey can be seen as a pilot study and clearly shows that the 
Department of Computing Sciences urgently needs to link the seven degree programs with 
career tracks and this will have to be conducted as an official academic exercise. The 
Department of Computing Sciences will request academics at the annual departmental 
meeting to complete the survey. The results will then be analysed and presented as displayed 
in Appendix G. 
Academics in CIT departments need constantly to familiarise themselves with the current 
ICT job titles and job descriptions. The results indicate that the department will require a 
major intervention to rectify the lack of career knowledge of academics. The Department 
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must further link degree programs with specific career tracks, for example IS degree 
programs are mapped to specific career tracks as specified in the IS2010 curriculum.  
In the ICT industry new career opportunities are constantly emerging, specifically in the field 
of social networking and in new technologies. Pattern recognition and other computational 
methods are utilised in careers such as Computational Forensics (Srihari, 2010), specialising 
in fields such as fingerprint recognition and image recognition. Research in the field of 
“forensic experts” is increasing. New ICT job titles and job descriptions are developed and 
universities internationally are introducing new specialisation courses to address the 
specialised ICT careers.  
7.7 Industry ICT Graduate Skill Requirements Survey 
Research studies have been conducted on industry ICT skill shortages and current and future 
ICT skill requirements. In a study by Accenture (2008), the e-Skills landscape in South 
Africa and the use of international benchmarks were investigated. The extensive study 
covered the current and future e-skills demand in South Africa; industry perspectives on the 
current and future supply of e-skills in South Africa and benchmark ICT improvement 
policies and key experiences of six countries.   
The Department of Computing Sciences realised the importance of the industry ICT skill 
requirements and the opinions of employers, specifically regarding the ICT skill requirements 
of graduates. The literature further highlighted the importance of closer collaboration 
between university CIT departments and industry. Previous research studies mainly focused 
on general industry ICT skill requirements, including e-skill requirements not specifically 
focusing on ICT graduate skill requirements.  
A list of businesses employing NMMU CS and IS graduates in the Port Elizabeth 
metropolitan area, Cape Town metropolitan area and the Johannesburg-Pretoria area were 
identified. The list included businesses of members serving on the Department of Computing 
Sciences Industry Advisory Board. The list further included businesses that recruited ICT 
graduates on the NMMU campus, using the Graduate Placement Office.   
The person responsible for the recruitment of ICT graduates was identified in each business. 
A two hour interview was scheduled with the appropriate identified managers and the 
interviews were recorded for quality assurance and further analysis. A total of 42 managers at 
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different businesses were personally interviewed by the author using the Industry Employers 
ICT Skills Interview Questionnaire (Appendix E). A number of businesses indicated that 
their responses could be utilised in the study, however their businesses should not be 
recognised in the research study.    
A large number of businesses, specifically in the Port Elizabeth area, have only recruited ICT 
graduates from NMMU on an ad-hoc basis. Twelve businesses that recruited NMMU ICT 
graduates on an annual basis over the past three years were selected for this study and are 
listed in Table 7-22. The businesses indicated that they will continue to employ NMMU ICT 
graduates and Table 7-22 further indicates the related industry in which the businesses 
operate. The businesses were mainly corporate companies operating in the financial market, 
the Enterprise Resource Planning (ERP) market and in retail. All the companies had a large 
ICT staff compliment, including ICT graduates from NMMU.   
The companies in Table 7-22 all indicated that they had difficulties in recruiting ICT graduate 
skills over the past three years. The ICT graduate recruitment strategies varied from company 
to company, however personal contact with lecturers, using graduate placement programs and 
providing a training program and then selecting suitable candidates from the program were 
some strategies utilised to obtain suitable, qualified ICT graduates.  
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Table 7-22: Results from selected companies. 
All ICT companies that participated in this study are experiencing ICT skills shortages and 
find it difficult to recruit suitably qualified ICT graduates. The international economic crisis 
during 2010 has had a limited positive effect in that a number of ex-pat ICT graduate 
workers have returned to South Africa and have been recruited by S.A. businesses.  
The current ICT graduate skill requirements identified by the ICT graduate employers have 
been summarised and are presented in Table 7-23. The skills that were identified by multiple 
participants have been identified with an “*” in Table 7-23. The skills highlighted in Yellow 
are existing ICT skills required currently and the skills highlighted in Green are newly 
identified ICT skills required by ICT employers.  
 
Company Industry No ICT 
employees 
No ICT 
graduates 
Difficult 
Recruit 
ICT 
Skills 
ICT 
recruitment 
method(s) 
Comments 
C1 ICT Finance +90 +75 Yes Grad Place Internships 
C2 ICT Finance +80 +40 Yes Grad Place 
Lecturers 
Top Grads 
C3 ICT Finance +18 +8 Yes Grad Place 
Lecturers 
Hon Grads - 
USA 
C4 ICT Finance +240 +120 Yes Grad Place 
Lecturers 
Top 5% 
Grads 
Hon Grads 
USA 
C5 ICT +30 +24 Yes Lecturers Top Grads 
Hon Grads 
USA 
C6 ERP & ERP 
Educ. 
+60 +48 Yes Grad Place  
C7 ERP 
Consulting 
+25 +25 Yes Recruitment 
Training 
Engineers 
C8 ERP +40 +38 Yes Recruitment 
Training 
No B.Com. 
Gen 
C9 ERP +20 +18 Yes Recruitment 
Training 
 
C10 ERP +120 +65 Yes Lecturers Top ERP 
C11 Retail +220 +100 Yes Grad Place HR recruit 
C12 Entertainment +400 +40 Yes Adverts Require 40 
graduates 
now 
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Soft Skills Business Skills Technical  Skills Programming 
Skills 
Problem-solving skills Business processes Software development Current 
languages 
 Ability to Learn 
 Attention to Details 
 Business Problem 
Solving 
 Creativity 
 Critical thinking 
 General  Problem  
Solving* 
 Research  skills 
 Working under 
pressure 
 Logical thinking 
 Accounting 
 Business Process Design/ 
    Re-engineering 
 Contracting and legal 
 Finance 
 Marketing 
 Supply Chain 
 Management 
 Business Process 
Modelling* 
 Agile/RAD Development 
 CASE Tools 
 Client-Server 
 Programming 
 SDLC 
 System Testing 
 Systems Anal & Design 
 User-Interface Design 
 Web-based Application 
Development 
 Data modelling skills 
 Requirements elicitation, 
specifications writing skills 
 Source control and version 
control 
 Testing and quality 
assurance* 
 Compiler knowledge 
 Patterns 
Business applications 
 Applying IT to Business 
Problems 
 Customer Relationship 
Management (CRM) 
 DSS/GDSS 
 Enterprise Resource Planning 
(ERP) * 
 Operating Systems 
 TPS (Trans Proc Systems) 
 Web servers/data centric 
websites 
 Working with large 
databases* 
Information management 
 Data Mining 
 Data Warehousing 
 Database Administration  
 Electronic Data Interchange 
(EDI) 
 Online Analytical Processing 
(OLAP) 
 Database skills* 
Hardware 
 Business Continuity   
Planning (BCP) 
 IT Architecture/Standards 
 Network administration 
 Security 
 Voice/Data Telecom 
 .NET 
 AJAX 
 ASP 
 C/C++ 
 C# 
 ColdFusion 
 HTML/XHT
ML/DHTML 
 Java/J2EE/J2P 
 Perl 
 PHP 
 SQL and SQL 
Server* 
 Visual Basic 
 XML 
 Silverlight 
 Mobile Apps 
development 
Legacy 
languages 
 Ada 
 COBOL 
 Smalltalk 
 
Management skills 
 Change Management 
 Managing 3rd party 
providers 
 Outsourcing Management 
 User Relationship 
Management 
Internationalisation skills 
 Working Globally 
 Working in Virtual 
Teams 
 International language 
and cultural skills 
 Customs and belief skills 
 Distributed members and 
groupware skills 
Project management 
 Project Management/    
    Planning/Budgeting/ 
    Scheduling 
 Project Risk Management 
Strategy skills 
 Business Intelligence 
 Business Strategy 
 Project Integration 
Interpersonal skills 
 Conflict Resolution 
 Interpersonal 
Relationships 
 Leadership 
 Self-esteem 
 Teamwork 
Work ethic 
 Initiative/Motivatio
n to work 
 Integrity/Honesty/ 
   Ethics 
 Professional Ethics 
 Responsibility 
 Self management 
 Self development 
 Time Management 
 Continued 
willingness to learn 
Language skills 
 Negotiation Skills 
 Oral 
Communications 
 Questioning skills 
 Written 
Communications 
 Presentation skills 
 Human Interaction 
 
Table 7-23: Graduate ICT skill requirements using the ICT skills framework. 
 171 
 
The respondents identified skill requirements in all four skill categories, namely 
programming, technical skills, business skills and soft skills. The new programming skills 
required include SQL and SQL server skills and mobile application development skills, 
mobile operating system knowledge specifically for the iPad and iPhone. The technical skills 
required included ERP skills and a number of respondents required ICT graduates with 
exposure to large databases. New Software Development skills were identified, including 
requirements elicitation and testing and quality assurance and also knowledge of data centric 
web-sites.  The new Business Skills identified were Business Process Modelling and a new 
sub-category Internationalisation Skills.  
The Internationalisation Skills could be classified either as Business Skills and/or Soft Skills. 
A number of respondents operated internationally and worked on or managed international 
projects. Graduates require skills working in virtual teams, working with people in different 
time zones, with different cultures and languages, using a number of groupware technologies. 
The importance of Soft Skills was highlighted by all respondents and specifically problem 
solving skills were emphasised.  
The participants in the study identified the following future ICT Graduate skill requirements:  
 Business Intelligence;  
 Statistics and ICT; 
 Multi-skilled and multi major ICT Graduates; 
 Data warehousing and data mining; 
 Students familiar with large datasets; and 
 Cloud computing, SOA and SaaS. 
 
The additional information provided by respondents included: 
 There are no “SA black‟ candidates available with top skills and these are desperately 
needed; 
 Employers find it difficult to employ the “right” quality or qualified ICT graduates; 
 Industry requires more S.A. ICT students with Honours and Masters qualifications; 
 Testing and quality assurance as a career should be promoted;      
 Marketing ICT careers to Learners at schools and to ICT students should be a priority; 
 Current global economy only provided a limited number of ICT people returning to 
SA; 
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 Industry should promote the creation of ICT incubators at CS/IS departments ; 
 Companies Offshore ICT skills out of necessity, because not enough local skills are 
available; 
 Universities should include  a larger practical component in third year CS/IS courses; 
 Skills in testing and setting up test cases and code coverage should be investigated; 
 Knowledge of threading and multi-threading must be included in curricula; 
 Exposure to different operating systems in the syllabi must be encouraged;  
 International companies require honours degrees – specifically when applying for a 
USA work visa; and 
 SA education system will not be able to supply a sufficient number of ICT graduates 
in the future, implying off-shoring to India and China. 
7.7.1 Industry ICT graduate recruitment difficulties and recruitment strategies 
All the companies that participated in this study experienced difficulties in recruiting suitably 
qualified ICT graduates. A number of companies indicated that they wanted to recruit the 
“best” candidates or the top 5% of each class. The following responses were received on the 
selected question: How do you recruit ICT Graduates? 
 Advertise and internships; 
 University recruitment program (Graduate Placement); 
 Internships and 5 day free product training program (eg. SAP course); 
 Only employ  ICT graduates from specific universities; 
 Personal contact with university ICT lecturers; 
 Personnel agency – no time to visit universities; 
 Private HR Consultancy; and  
 Bursaries for undergraduate and post-graduate students.  
The respondents used various strategies to recruit ICT graduates and all the respondents 
indicated that they need to employ ICT graduates the following year. New initiatives such as 
bursaries and internships were emphasised, including industry-specific projects and research 
initiatives.  
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Conclusions: Industry ICT employer survey 
The research findings indicate that industry ICT graduate employers require a diverse set of 
ICT skills and that they find it difficult to recruit ICT graduates with the required ICT skill 
sets. The ICT employers identified skill requirements in all four skill categories, namely 
programming, technical skills, business skills and soft skills.  
The results confirm the ITWeb (2009c) and Gartner (2009) research findings and identified 
the importance of Business Intelligence and Process Management Skills. The significance of 
post-graduate qualifications was highlighted and the importance of exposing ICT Graduates 
to different ICT career opportunities, for example a career in Testing and Quality Assurance, 
was emphasised. Closer collaboration between universities and industry was advised, 
including investigating internships, industry visits and the creation of incubators at CS/IS 
departments. 
Businesses have different graduate recruitment practices and have changed strategies to 
attract and identify suitably qualified and skilled ICT graduates (Aken and Michalisin, 2007). 
The ICT graduate employers indicated that they generally recruit graduates from institutions 
with which they are familiar or have studied at.  Employers have further identified specific 
tertiary institutions that provide ICT graduates that suit their required graduate ICT skill sets. 
7.8 ICT Graduate Skills Survey 
The ICT Graduate Skills survey (n=101) was completed by NMMU/UPE CS and IS 
graduates working in the ICT industry presently. The descriptive statistics on the graduate 
profiles and backgrounds are provided in the following tables and in Appendix W. The 
questionnaire was completed on-line and the request to participate was done via e-mail and 
using social networks. Standard biographical data such as gender and race was not included 
in the survey and providing names, surnames and contact details were optional.  
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Figure 7-17: Interest in the department.      Figure 7-18: Refer department. 
                  
Figure 7-17 shows that 97% of the graduates indicated that they would recommend to a 
person who wants to study ICT to consider The Department of Computing Sciences at 
NMMU.  Figure 7-18 shows that 68% of the respondents would like to receive a 
departmental newsletter regularly and remain in contact with the department.  
Figure 7-19: Current country ICT graduate is living in. 
 
Figure 7-19 shows that the graduates predominantly live in South Africa (78%), followed by 
the United Kingdom (5%) and U.S.A. (3%). The recruitment strategies employed by the 
businesses graduates are working currently, include making use of recruitment agencies, 
graduate placement programs and internships, adverticements and informal and social 
networking platforms (Figure 7-20).  
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Figure 7-20: Recruitment strategies.           Figure 7-21: Recruitment difficulties. 
   
Fifty six percent of the graduates indicated that the company they are presently working for 
are experiencing recruitment difficulties and obtaining suitably qualified ICT graduate skills 
(Figure 7-21). The responses to the open-ended question – Does your company struggle to 
find suitably qualified graduates? are recorded in Table 7-24. A number of respondents 
indicated that their company struggles to find “quality” graduates. 
Response: Does your company struggle to find suitably qualified graduates?  
Not enough graduates. 
Graduates with suitable experience aren't easily available in P.E. 
Finding qualified and reliable people isn't easy. 
Lack of skilled candidates. 
Quality graduates are hard to find;  
Ability to express themselves in English sadly lacking in many. 
We interview a number of candidates that don't meet the required skill levels. 
Struggling to find people with right mix of IT experience and industry knowledge. 
Difficult to find people that are really skilled / talented. 
It's a SAP consulting firm, so they are always short of SAP skills. 
It is not just technical skills, it is interpersonal skill as well. 
Don‟t get those who meet the minimum qualifications. 
Finding the right blend of qualification, experience and attitude is tough. 
There are not enough people with the significant amount of skill in the marketplace. 
It‟s hard to find the right skills for our business. Skills shortage is an issue. 
Table 7-24: Responses to open-ended question on difficulties recruiting ICT graduates. 
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The graduates worked in a number of industries (Figure 7-22), including finance, 
manufacturing, retail, telecommunications and healthcare. Twenty three percent indicated 
that they are working in other ICT related industries. The graduates participating in the 
survey were on average 9 years in the ICT industry with the minimum 2 months and the 
maximum 30 years.  
                Figure 7-22: Industry indications of respondents. 
 
The predominant present job titles of the ICT graduates are Software Engineer, Manager, 
Business Analyst, Software Architect, Project Manager, Consultant and Systems Analyst 
(Figure 7-23). The ICT job titles and job descriptions of all the ICT positions mentioned in 
Figure 7-23 can be defined as the “old standbys” (Hoffman, 2010) and have been identified 
and specified in the computing discipline curriculum guidelines (CS2008, IS2010, IT2008). 
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      Figure 7-23: Present job title. 
 
The IS2010 (2010) curriculum guidelines link degree programs with specific career tracks. 
The 3rd Year Career Awareness Survey indicated that students are generally not familiar with 
ICT job titles and job descriptions. Academics in the Department of Computing Sciences 
indicated that they were also not familiar with the current ICT job descriptions. The Skills 
Framework for the Information Age (SFIA) in Great Britain has defined 290 different types 
of ICT jobs and ICT career tracks at different levels (BCS, 2010). 
The ICT positions that selected ICT graduates were initially placed in at the start of the ICT 
career are indicated in Table 7-25. The ICT job positions were mostly at a junior level and the 
graduates indicated that the skills they acquired at university were adequate to fill the junior 
positions. The ICT graduates further indicated their current job titles (Table 7-25) and the 
majority of the current positions are at a senior ICT or managerial level.  
The results indicate that a large number of ICT graduates progressed through an ICT career 
and advanced into senior managerial levels and that their career path has progressed in such a 
way that they acquired additional ICT skills to fulfil the senior ICT positions (Table 7-25). A 
number of graduates are presently ICT managers, Project Managers, Business Analysts and a 
small number of graduates became an IT manager, a Chief Information Officer (CIO) and a 
Chief Executive Officer (CEO) of businesses.   
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Starting Title Current Title 
Analyst Programmer Senior Project Manager 
Innovation Architect Usability Team Leader 
Graduate Trainee Product Development Manager 
Software Analyst Business Analyst / Project Manager 
Programmer Business Analyst 
Analyst Developer Architect Developer 
Junior Programmer IT Manager 
Junior Developer Development Manager 
Analyst Programmer Systems Analyst/ Business Analyst 
SAP BI Graduate Trainee SAP BI Consultant 
.Net Developer Software Engineer 
Junior programmer Software Architect 
Systems Developer Systems Developer 
Developer Chief Technology Officer 
Graduate Trainee Programmer Senior Software Architect 
Junior Analyst Solutions Engineer 
IT Technician IT Operations Manager 
Programmer Analyst Information Services Manager 
Programmer IT Manager 
Programmer GM New business Development 
.net developer Senior developer and BA 
Programmer ICT Project Manager 
Developer Business Analyst 
Graduate Trainee Integration Manager - BPM 
Analyst SAP BW Consultant 
Computer Guy/Don't remember Web Development Manager 
Programmer CEO 
  Table 7-25: ICT graduates career starting job titles and current job titles.  
The job descriptions identified in the ICT Graduate Survey needs to be compared to existing 
ICT career tracks and degree programs in the Department of Computing Sciences at NMMU. 
The data could be utilised to assist the Department of Computing Sciences in extending the 
Academic Career Awareness Survey and linking degree programs with South African 
industry ICT career tracks. 
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Which ICT skills does your company presently require? 
Black candidates. 
Core consulting skills, solution architecture, technical problem solving, advanced MS 
Office skills, project management, software and services presales, dimensional 
modelling. 
System's Analysis, Quality Assurance, .Net Development, SQL. 
Developers, analysts, Project managers, QA, Architects. 
Proficiency in: - SQL - C# - ASP.NET - Microsoft Products such as Word, Excel, 
Visual Studio, SQL Management Studio, Project, Outlook, Visual SourceSafe, 
Sharepoint. 
SQL, Data analysis, business analysis and integration, data modelling, enterprise data 
architecture, data warehousing, MDM, data quality skills.  
Usability Specialists Front-end Developers Systems Analysts 
Business analysts, System Analysts and software developers 
ASP.Net SQL Silverlight WCF Windows Forms Applications Windows Services Java 
JQuery, JSON Crystal Reporting. 
.Net, Java, Python. 
Always looking for developers, more in the mobile space. 
Technical Business Analysts, .Net Developers. 
Data Analysts; System Architects; Network Specialists; PMO's. 
ASP.NET, php, C#, knowledge of ajax. 
Mobile, HCI, mobile. 
Systems Analysis, Test Analyst, Project Managers, Information Security Officers, IT 
auditors, Business Analyst, UAT analysts, Developers, System Custodians, SAP 
specialists. 
Project Management, Business Process Design and Management, Technical 
Configuration and Development skills in SAP environment. Support functions such as 
training, administration and financial control. 
Web Development, Infrastructure management. 
  Table 7-26: Responses to the open-ended question on present ICT skill requirements.  
Selected responses to the open-ended question on present ICT skill requirements by the 
businesses where ICT graduates are presently employed are presented in Table 7-26. The 
responses cover a wide range of ICT job descriptions and include technical skill 
requirements. Networking, programming, business and mobile technology skills are in 
demand.   
The technical skills required presently include Software Development and Information 
Management (Figure 7-24). The Business Application technical skills refer to specific 
technical skills in the use of ERP systems, such as sales and distribution, finance and 
manufacturing. 
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Figure 7-24: ICT technical skills required from ICT graduates. 
 
 
What are your company's ICT graduate technical skill requirements? 
Strong programming skills (especially distributed and concurrent applications). 
MS Office, software engineering, information management. 
Programmers; content writers; web writers; usability people; project managers; technically 
strong people - knowing latest technologies - able to advise; web designers; Information 
architects; Solution architects; Content strategists. 
Business analysts, system analysis and design, TOGAF, project management. 
SQL programming; knowledge of DQ Tools (e.g. Datanomic, IBM QualityStage, Talend); 
Knowledge of MDM products (e.g. Microsoft MDS, Oracle Data Hubs, IBM MDM 
Solution). 
Generally favoured if you have a post-graduate degree, especially in the areas of Computer 
Science and/or Information Systems. 
Bachelors level degree + knowledge / experience in certain programming languages. 
A minimum of an Honour‟s Degree in IT OR CS&IS Business Process Analysis and 
Design experience .Net development SQL Business Intelligence Data Modelling 
Must have a solid knowledge of programming/data structures/algorithms/operating 
systems/computers science as well as problem solving skills and knowledge of TCP. 
At least BSc degree, or equivalent experience. 
IT/CS related degree/diploma 
Diploma/Degree in ICT/ Computer Science. Exceptional technical skills aren't the deciding 
factor, it is more what they can do with their existing skills 
Sounds knowledge (theoretical and practical) in Object Orientation. Most specifically in 
Java. 
  Table 7-27: Responses to open-ended question on technical skill requirements. 
Selected responses to the open-ended question on technical skill requirements specifically by 
the businesses where ICT graduates are presently employed are presented in Table 7-27. 
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Programming skills, data modelling skills and SQL skills were mentioned, including vendor 
specific technical skills, for example IBM, Microsoft and Oracle skills.  
Figure 7-25: Business skills required from ICT graduates. 
 
The business skills requirements ICT graduates should poses are the understanding of 
business processes, management skills, strategy skills, entrepreneurship and project and risk 
management skills (Figure 7-25).  A number of respondents stressed the importance of 
entrepreneurship as they have started their own businesses.  
Figure 7-26: Programming skill requirements. 
 
The programming skill requirement include SQL, .Net, Ajax and ASP followed by C# and 
web based programming and scripting languages (Figure 7-26). A limited number of 
companies required legacy language skills.  
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The section of the questionnaire requesting graduates to evaluate soft skill requirements were 
divided into four sub-sections: Problem solving abilities, interpersonal skills, work ethic and 
language abilities. The following figures will address each sub-section separately.  
Figure 7-27: Soft skill requirements (Problem solving).  
 
Figure 7-27 indicates that the graduates rated most items above a mean score of 4, indicating 
that all of the problem solving skills are seen as very important skills graduates should poses. 
The ability to learn, problem solving, attention to detail and working under pressure were 
considered very important problem solving skills.  
Figure 7-28: Soft skill requirements (Interpersonal).  
 
The interpersonal skills identified in this survey included team work, life-long learning and 
interpersonal relationships (Figure 7-28). The questionnaire did not include a section on 
internationalisation skills and this should be included in future studies.  
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Figure 7-29: Soft skill requirements (Work ethic). 
 
The soft skills relating to work ethic were all highly ranked with a mean score above 4.5 
(Figure 7-29). Responsibility, motivation, ethics, responsibility and time management were 
identified as important soft skills graduates should poses. The soft skills identified to be 
important relating to language and communication skills included oral and written 
communication skills, presentation skills and questioning skills (Figure 7-30).  
Figure 7-30: Soft skill requirements (Language skills). 
 
Selected responses to the open-ended question on present ICT graduate interpersonal/soft 
skill requirements are presented in Table 7-28. The graduates provided an overwhelming 
response to the question, indication a wide range of soft skills. Communication, leadership, 
presentation, team work, self motivation, self-learning and problem solving skills were 
mentioned by the majority of respondents.  
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What are your company's ICT graduate interpersonal/soft skill requirements? 
Systems analysis, team leadership, management, sales and marketing. 
Strong team focus, good team communication skills 
Stakeholder management, presentation skills, core consultancy skills, business analysis, 
solution structuring, project management. 
Managers/potential managers require interpersonal skills. 
Problem solving, team work and self motivation. 
Good communication skills (verbal and written). Self-confidence. Ability to work in 
teams. 
Vendor management, work ethics, negotiation, presentation skills. 
Presentations to business, preparing documentation, working in teams, managing people 
and expectations 
Self motivated and driven individuals. They also need to fit the culture of the company 
and be able to interact with other employees accordingly. 
Easy going, presentable, confident, well spoken, hunger to learn, not afraid to go the extra 
mile. 
Good communication skills, ability to organize people to get a task done, must take 
ownership of tasks 
Communication! Group Facilitation Understanding of commitment to get job done. 
Business analytics decision making critical thinking relationship building. 
Interpersonal skills, Team spirit, Social grace, Business etiquette and behavioural traits 
such as attitude, motivation and time management. 
Must be able to communicate well in email and verbally. Be able to present meetings. 
Presentation, Innovation, Sales and communication. 
Hard Worker Think outside of the box Problem Solver Good communicator. 
Methodologies (Agile), management, project management. 
Ability to function as a team as well as individually. Be forth coming about sharing ideas 
and opinions. 
The most important would be the ability to work in a group as well as on your own. 
Especially in a small team environment getting along would be pretty crucial. 
Motivated Self starter Work well under pressure. 
Self-learning, problem solving, handling customer expectations, working in distributed 
teams. 
The ability to communicate things clearly and simply. The ability to learn `on-the-fly`. 
Team player, Responsibility, Accountability, Willingness to help, Energetic, Innovation 
1. Problem Solving 2. Communication 3. Documentation 4. Report Writing 5. Listening 6. 
Time Management. 
Strong ability to communicate in normal speak not technical jargon. 
Understand business processes, problem solving skills. 
Team work, self motivation, time management, working under pressure, honesty. 
Good with customers, time management, relationship building. 
Listening skills, Time management, Pressure Management, Relationship management. 
Ability to deal with customers on consulting basis. Goods facilitation skills. Ability to 
lead workshops and share knowledge in a training environment. 
Team player, communicator, presentation skills. 
Table 7-28: Responses to open-ended question on interpersonal soft skill requirements. 
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Selected responses to the open-ended question on future ICT skill requirements by the 
businesses where ICT graduates are presently employed are presented in Table 7-29. 
Business Intelligence, security, mobile devices (Android and Iphone) and SQL skills were 
mentioned by a number of respondents.  
Which ICT skills would your company require in the future? 
Business Intelligence specialists. 
Developers, network engineers, server engineers, project management, sales and 
marketing. 
Sharepoint, Business Intelligence (mdx, data cubes). 
Enterprise architect, Operations manager, CIO. 
Security enterprise architecture. 
Usability Specialists, Software Development, Software Development. 
Mobile Devs especially in windows mobile, Android and Iphone development. We may 
branch in the Blackberry environment too. 
Business analysts and developers. 
Mobile development. 
Silverlight, windows mobile, SharePoint and Microsoft office. 
Web development in .NET (C#, Silverlight, etc.), database development (MySQL, SQL 
Server, etc.), and C++ multimedia (video/audio) programming. 
.NET, SQL, JQuery + new technologies as the industry advances. 
  Table 7-29: Responses to open-ended question on future ICT skill requirements. 
The questions in the ICT Graduates Survey (Appendix F) were numbered as indicated in 
Table 7-30 for statistical analysis purposes. The items in questions 5 to 11 (Q5 –Q11) were 
grouped in order to conduct measurement reliability evaluations by means of Cronbach‟s 
alpha.  
Question Questionnaire category 
Q1 Background 
Q2 Your present company‟s background 
Q3 Your company‟s current graduate ICT skill requirements 
Q4 CS and IS Curriculum 
Q5 ICT technical skills  
Q6 ICT business skills  
Q7 ICT programming skills  
Q8 ICT soft skills – problem solving  
Q9 ICT soft skills – interpersonal  
Q10 ICT soft skills – work ethic  
Q11 ICT soft skills – language skills  
Table 7-30: Question numbers relating to sections in ICT Graduate Skills Questionnaire. 
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The questions relating to each skills category were analysed for reliability using Crombach‟s 
alpha. Cronbach‟s alpha coefficients greater than 0.70, the recommended minimum value for 
reliability recommended by Nunally (1978: pp. 85-94), were observed for most indices with 
the exception of Q05-ICT and Q07-Programming with values in the range 0.67 to 0.68. 
Nunally (1978) motivates that in the early stages of basic research, coefficients between .50 
and .69 are sufficient evidence of adequate reliability.  The observed Cronbach‟s alpha 
coefficients were all in this interval or better, thus confirming the reliability of the skill 
categories‟ summated scores (Table 7-31).  The questions included per skill category in the 
ICT graduate survey can therefore be seen as highly reliable. Soft-All is the variable 
representing the four soft-skill categories (Q8-Q11) and recorded a Cronbach‟s alpha of 0.92, 
statistically confirming the reliability of the research instrument. 
Questions Cronbach's 
alpha 
Q05-ICT 0.68 
Q06-Business 0.82 
Q07-Programming 0.67 
Q08-Soft-ProbSolv 0.90 
Q09-Soft-IntPers 0.84 
Q10-Soft-WorkEthic 0.91 
Q11-Soft-Language 0.78 
Soft-All 0.92 
Table 7-31: Cronbach’s alpha for ICT Graduate Skills questionnaire. 
The results were further statistically analysed and the items used in the survey were ranked 
on importance (Table 7-32). Question 10, namely soft skills – work ethic, was rated the 
highest, followed by problem solving abilities, technical skills, language abilities, business 
skills and programming skills. The first two items Soft skills – work ethic, Soft skills – 
problem solving, were rated statistically as very important (lower limit of 95% confidence 
interval > 4.20). The remaining six items were rated important (lower limit of 95% 
confidence interval > 3.4 and < 4.20). 
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Item Rank n Mean SD 95% Confidence Interval 
   Low                 High    
Q10-Soft-WorkEthic 1 101 4.60 0.64 4.47 4.72 
Q08-Soft-ProbSolv 2 101 4.43 0.59 4.32 4.55 
Soft-All 3 101 4.29 0.54 4.18 4.39 
Q09-Soft-IntPers 4 101 4.22 0.60 4.11 4.34 
Q05-ICT Technical 5 101 4.04 0.70 3.90 4.17 
Q11-Soft-Language 6 101 3.89 0.63 3.77 4.02 
Q06-Business 6 101 3.85 0.79 3.69 4.00 
Q07-Programming 7 101 3.61 0.56 3.50 3.72 
>3.4 High and important > 4.2 very important 
    Table 7-32: Scores ranked. 
The skills identified by the ICT graduates have been included on the ICT skills categorisation 
framework (Table 7-32). The framework includes all the skills identified in literature, ICT 
graduate employers and ICT graduates. The skills highlighted in Yellow are existing skills 
required currently from ICT graduates and the skills highlighted in Green are newly 
identified skills required by ICT employers. The ICT graduate skills identified in this survey 
is highlighted by a graduate symbol .  
The ICT graduates that completed the survey indicated that current students graduating 
require skills across all four skill categories, namely soft skills, business skills, technical 
skills and to a lesser extent programming skills. The soft skills graduates identified included 
problem-solving skills, interpersonal skills, work ethic and communication skills (Table 7-
32). 
The business skills included the understanding of business processes, the modelling of 
business processes, project management and strategy skills. Internationalisation skills were 
unfortunately not included in the survey. Graduates did however indicate the importance of 
entrepreneurship skills.  The technical skills included software development skills, business 
applications, including ERP skills and information management. The programming skills 
highlighted the importance of SQL, .Net, C# and web based scripting languages.  
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Soft Skills  Business Skills  Technical  Skills  Programming 
Skills  
Problem-solving skills Business processes  Software development  Current 
languages 
 Ability to Learn  
 Attention to Detail  
 Business Problem 
Solving  
 Creativity 
 Critical thinking  
 General  Problem  
Solving*  
 Research  skills 
 Working under 
pressure  
 Logical thinking  
 Accounting 
 Business Process Design/ 
    Re-engineering 
 Contracting and legal 
 Finance 
 Marketing 
 Supply Chain 
 Management 
 Business Process 
Modelling* 
 Agile/RAD Development  
 CASE Tools 
 Client-Server 
 Programming 
 SDLC 
 System Testing 
 Systems Anal & Design 
 User-Interface Design 
 Web-based Application 
Development 
 Data modelling skills 
 Requirements elicitation, 
specifications writing skills 
 Source control and version 
control 
 Testing and quality 
assurance* 
 Compiler knowledge 
 Patterns 
Business applications  
 Applying IT to Business 
Problems 
 Customer Relationship 
Management (CRM) 
 DSS/GDSS 
 Enterprise Resource Planning 
(ERP) * 
 Operating Systems 
 TPS (Trans Proc Systems) 
 Web servers/data centric 
websites 
 Working with large 
databases* 
Information management  
 Data Mining 
 Data Warehousing 
 Database Administration  
 Electronic Data Interchange 
(EDI) 
 Online Analytical Processing 
(OLAP) 
 Database skills*  
Hardware 
 Business Continuity   
Planning (BCP) 
 IT Architecture/Standards 
 Network administration 
 Security 
 Voice/Data Telecom 
 .NET  
 AJAX  
 ASP   
 C/C++  
 C#   
 ColdFusion 
 HTML/XHTM
L/DHTML  
 Java/J2EE/J2P 
 Perl 
 PHP 
 SQL and SQL 
Server*   
 Visual Basic 
 XML 
 Silverlight 
 Mobile Apps 
development  
Legacy 
languages 
 Ada 
 COBOL 
 Smalltalk 
 
Management skills  
 Change Management 
 Managing 3rd party 
providers 
 Outsourcing Management 
 User Relationship 
Management 
Internationalisation skills 
 Working Globally 
 Working in Virtual 
Teams 
 International language 
and cultural skills 
 Customs and belief skills 
 Distributed members and 
groupware skills 
Project management  
 Project Management/    
    Planning/Budgeting/ 
    Scheduling 
 Project Risk Management 
Strategy skills  
 Business Intelligence 
 Business Strategy 
 Project Integration 
 
Entrepreneurship skills  
  Opportunity 
  Innovation 
Interpersonal skills 
 Conflict Resolution 
 Interpersonal 
Relationships  
 Leadership  
 Self-esteem 
 Teamwork  
Work ethic 
 Initiative/Motivation 
to work  
 Integrity/Honesty/ 
Ethics  
 Professional Ethics 
 Responsibility 
 Self management 
 Self development 
 Time 
Management   
 Continued   
willingness to learn  
Language skills 
 Negotiation Skills 
 Oral  
Communications 
 Questioning skills 
 
 Written   
Communications 
 Presentation skills 
 Human Interaction 
 
Table 7-33: Graduate ICT skills categorisation framework. 
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The ICT Graduate Survey, from a business perspective, highlighted an important business 
skill, namely Entrepreneurship. In a country, such as South Africa, with high unemployment 
statistics, entrepreneurship is encouraged at all levels in society to stimulate economic growth 
and job creation.  
A number of ICT graduates from the Department of Computing Sciences over the past 
decades have started their own ICT businesses. Anecdotal evidence observed by academics in 
the Department of Computing Sciences indicate that a small number of graduates every year 
become self-employed and start ICT businesses and in some cases are supported by venture 
capital.  
The Financial Mail (FM, 2010) reported that a number of private individuals, such as Johann 
Rupert and organisations such as the Shuttleworth Foundation (SF, 2010), are increasingly 
investing in technology based start-up businesses. The new ICT based businesses are 
attracting venture capital and high-risk investors are funding the fast-growing businesses in 
the early stages of their development. 
Venture capitalists are usually associated with the funding of new technology initiatives, in 
exchange for a holding in the business. The angel or seed funders and the venture capital 
funds are the two types of venture capital funding generally available (FM, 2010). The 
seed/angel funders are usually wealthy individuals who fund technology related projects 
before a prototype has been developed. Universities and research institutes usually fall into 
this category.  
Venture capital funds specialise in funding start-up technology businesses and new projects. 
A number of local venture capital funds exist, including Hasso Plattner Ventures, Industrial 
Development Corporation, Invenfin and PoweredbyVC (HBD) (FM, 2010). PoweredbyVC is 
the fund manager that manages Internet billionaire Mark Shuttleworth‟s HBD venture capital.   
The Shuttleworth Foundation (SF, 2010) have supported a number of projects in South 
Africa, focusing of ICT education at schools, tertiary institutions and ICT graduates starting 
their own businesses. The funded projects include: 
 The Schools ICT Academy – developing ICT management and leadership within 
schools in the Western Cape, training ICT facilitators and providing on-line access to 
curriculum materials; 
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 The curriculum mapping study – researching the analytical and communication skills 
of South African scholars; and  
 HIP2B2 – a project aimed to change scholars‟ perceptions of science, maths and 
technology.  
Graduates in the survey highlighted the importance of entrepreneurship and indicated that 
tertiary institutions should promote innovation, the development of new technologies and 
contract based research.  
Conclusions: ICT Graduate Survey 
The ICT Graduate Survey indicated that the graduates who completed CS and IS 
qualifications in past years were well received in industry and that they were equipped with 
the basic skills to pursue a successful ICT career. Eighty four percent of the ICT graduates 
indicated that the degree program prepared them adequately for their ICT career. The 
graduates indicated that they learned a number of valuable skills in industry and stressed the 
importance of “life-long learning”.   
The skills identified by the graduates included technical, business and soft skills. The 
programming skills were rated less important. Soft skills were generally rated very important 
and support similar research findings on ICT graduate skill requirements. The open-ended 
questions in the survey need to be further analysed and classified to determine response 
groupings. An interesting analysis of the results would be to analyse the starting position of 
graduates and their current position in order to track career progress. 
In a longitudinal study on CS majors careers and ICT positions over a 10 year period Vegso 
(2008) found that a limited number of graduates studied further after completing their initial 
qualifications, they enjoyed high salaries, tended to stay in their jobs and they worked in a 
number of industries. The results from this study confirm similar results.   
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7.9 Conclusions 
The Scholar Career Interest survey indicates that learners at high school have a very limited 
knowledge of CS, IS and IT offered as programs at tertiary institutions. The learners further 
indicated that they were not interested in pursuing careers in ICT and had no intention to 
register for degree programs in CS, IS and IT. The parents‟ anecdotal survey indicated that 
parents influence their child‟s career choice and selection of tertiary institution.  
Researchers have idenified a list of factors explaining why students select certain majors and 
have designed surveys to obtain the required data from students (Ferratt, et al., 2009). 
Selected survey questions, utilised in a survey to establish why first-years chose certain 
majors, were selected and incorporated into the first year career choice questionnaire utilised 
in this research project (Ferratt, et al., 2009, p. 60).   
The Parents Career Choice survey confirmed the important role parents fulfil in their 
children‟s career choices and place of study. The 1st Year Career Choice survey indicated that 
their career choice was mainly influenced by parents and teachers and that they obtained 
limited knowledge and information about ICT courses and career opportunities before 
entering first year at NMMU.   
The 3rd Year and Honours students‟ survey indicated that students have a very limited 
knowledge of ICT careers, career opportunities and career title descriptions in industry. The 
academic survey indicated that lecturers in the Department of Computing Sciences were not 
familiar with ICT career job titles and job descriptions. The survey indicated that there was a 
disparity between academics which academic CS and IS programs were linked to specific 
ICT job titles. The academic career awareness survey could not be analysed due to the limited 
response to the survey. 
The Industry Employer ICT survey indicated that the industry ICT graduate skill 
requirements were not met by current graduates entering the job market and that tertiary 
institution should collaborate more closely with industry in order to provide the “correct” ICT 
graduate skill set. Industry requires ICT graduates to be skilled in various areas as identified 
in Table X and that they prefer to employ high performing graduates that are willing to “go 
the extra mile”.  
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The employment strategies employed by businesses indicated that the use of University 
Graduate Placement programs and interaction with departments and lecturers are the most 
important techniques utilised. Employers must seek to hire those graduates who exhibit the 
skills employers expect, thus grading the importance of soft skills, business skills, technical 
skills and programming skills to guide the employment decision.  
The UPE/NMMU ICT Graduate Skill Survey indicated that graduates perceived the skill sets 
acquired in the CS and IS courses as adequate and provided a good foundation for pursuing a 
successful ICT career. The ICT graduates indicated the importance of soft skills and 
obtaining a solid multi-skilled scientific education at tertiary level. 
The research question addressed in this chapter is: RQ6. Do the research results contribute to 
the current ICT skills research in S.A.? The research results provided in this chapter 
highlighted the problems experienced within the ICT value chain in South Africa and 
contributed to the research internationally conducted.  
In the following and last chapter, the research study will be summarised, future research areas 
identified and specific recommendations made, which were derived  from the results obtained 
in this chapter.  
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Chapter 8 : Conclusions, Recommendations and Future Research 
8.1 Introduction 
The worldwide economic crisis experienced during 2010 has resulted in business leaders 
consolidating and re-evaluating current business practices. The South African economy has 
shown signs of recovery and the strong local currency have influenced business leaders to 
have a more positive outlook on business activities in the future.  Business growth will 
stimulate investment in new ICT systems and services and will allow the technology industry 
to grow at a faster pace than the overall economy in 2011 (Albright, 2010a).  
The Global Competitiveness Report 2008-2009 indicated that South Africa‟s inadequately 
educated workforce is cited as the most problematic factor against doing business in the 
country (GCR, 2009). Strong interventions are required if South Africa wants to address the 
increased ICT skill shortage and if tertiary institutions are to maintain current computing 
departments, faculties and research units. Becerra-Fernandez, et al. (2010) indicate that a 
multi-dimensional approach is required. Academic departments need to respond to the current 
problems of declining computing enrolments and address industry ICT skill requirements. 
The American Congress has supported the Computer Science Education Week (CSEdWeek, 
2010) and is introducing national efforts to address the downward spiral in Computer Science 
Education at all levels. The National Academy of Sciences report (NAS, 2010) includes 
recommendations to produce more researchers and “move the United States K-12 education 
system in science and mathematics to a leading position by global standards”.  
ICT skills shortage is of national and international concern. Studies have provided figures 
relating to the e-skills shortage and companies have indicated that they find it difficult to 
recruit ICT graduates and acquire suitable ICT skills.  The ICT skills shortage will be further 
affected by the reduced number of ICT graduates entering and completing graduate 
programs. All employers who participated in this study found it difficult to recruit ICT 
graduates and are making use of other methods, such as offering free product training 
courses, in order to obtain and select possible candidates for employment. A number of 
companies use employment agencies to recruit ICT graduates and all companies struggled to 
find suitable qualified Black graduates in South Africa.  
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Tertiary institutions need to take cognisance of the future skill requirements and ensure that 
the curriculum addresses the skill shortages. The findings from this study are of particular 
importance to all universities in South Africa wanting to address the industry ICT skill 
requirements. The findings complement the findings of the Accenture report (2008) and 
support the research conducted in the field of ICT skills shortage studies in South Africa. 
CIT departments in South Africa needs to study the ACM CS2008, IS2010 and IT2008 
curriculum guidelines and map the degree programs offered in the departments to the specific 
course outcomes and skill sets as specified in the guidelines. A module and skills gap analysis 
needs to be conducted for each of the degree programs BSc CS/IS, BSc IS, BCom CS/IS, 
BCom IS and BCom Rat offered by the Department of Computing Sciences at NMMU.  
This research study highlighted the rapid change in the ICT sector and the introduction of 
new ICT careers and changing job descriptions and job requirements. ICT departments at 
universities need continuously to update CIT curricula and interact with the relevant 
authorities in the upstream (industry and government) and downstream (schools) components 
of the ICT value chain. 
Based on the purpose of the research and the research objectives, the main research question 
was phrased as: 
‘How can the Industry ICT Skills Value Chain Model effectively contribute to 
alleviate the ICT skills shortage in South Africa?’ 
The main research question is linked to RQ7 below. The following research questions were 
identified in Chapter 1 and were addressed in this study:  
RQ1.What are the international and national ICT skill shortages and ICT trends? 
RQ2. What are the current industry ICT skills requirements and ICT graduate skill    
           requirements? 
RQ3. What are scholars‟ perceptions of ICT careers and the ICT industry?  
RQ4. How do CS, IS and IT (CIT) departments at tertiary institutions address the ICT skills  
         requirements? 
RQ5. How can the trends in literature be supported by surveys across the ICT Value Chain? 
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RQ6. Do the research results contribute to the current ICT skills research in S.A.? 
RQ7. Can a model be developed to address significant problems highlighted in the ICT Skills 
Value Chain? 
The research questions RQ1-RQ6 were addressed in Chapters 2-7. The research 
question RQ7: Can a model be developed to address significant problems highlighted in 
the ICT Skills Value Chain? is directly linked to the thesis statement: The development 
of a model for the alignment of ICT education with business ICT skills requirements.  
The study utilised seven surveys across the ICT skills value chain. The research results 
indicated that at school level, scholars were less interested in pursuing ICT careers and 
indicated that they would like to enter a variety of different career possibilities. Students 
of colour were more inclined to pursue CS and IS degree programs and parents and 
teachers had a significant influence on career choices. 
First year students indicated that they used information obtained at the Open Day and 
web sites to assist in making career choices. The majority of the students indicated that 
they personally decided on a specific career in ICT. Third year students were unaware 
of ICT careers and job descriptions. The students graduating did not realise that a large 
number of career tracks are available in industry.  
The industry ICT employer‟s survey highlighted the graduate/industry skills gap and the 
employers confirmed the problems experienced with the ICT skills shortage and 
recruitment difficulties. The importance of off-shoring ICT skills due to the national 
ICT skills shortage was highlighted, including the changing ICT graduate skill 
requirements.  
The ICT graduate survey indicated that the alumni are working in international locations 
and for businesses operating in different countries. The alumni indicated that they 
required a diverse set of ICT skills and that the degree programs at tertiary level 
prepared them for a suitable career in ICT. The alumni stressed the importance of multi-
skilled graduates with strengths in all areas of the ICT skills categorisation framework.  
A graduate ICT skills classification/categorisation framework was developed to indicate 
the ICT skills required by industry and specific skills specified by alumni, ICT 
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graduates working in industry. The importance of soft skills and business skills were 
highlighted by industry employers and ICT graduates.  
The Industry ICT Skills Value Chain Model (Appendix A) was developed and utilised in 
two important ways. Firstly, the model presented the three major levels in the ICT skills 
value chain, indicating how the professional ICT graduate skills are influenced by 
industry and further directly addressing the ICT skills shortage in South Africa.  The 
ICT skills value chain indicated the problems experienced at each level in the value 
chain and seven surveys were conducted to investigate and evaluate the recognised 
problems. 
Secondly, the results from the surveys addressing the problems in the value chain were 
utilised to propose suggestions to government, industry, tertiary institutions and at 
school level to improve the ICT graduate value chain at each level and ultimately deal 
with the main industry concern, the national ICT skills shortage. 
The unique contribution of this research is the creation of the ICT graduate skills 
categorisation framework that can be utilised to identify the graduate ICT skills gaps 
and the development of the Industry ICT Skills Value Chain Model. The model has 
highlighted the problems experienced among the value chain using seven survey 
methods. The research study further provides suggestions and proposes interventions at 
all levels in the ICT skills value chain. 
8.2 Research summary and recommendations 
In order to address the main research question, addressed by this research study, namely:  
‘How can the Industry ICT Skills Value Chain Model effectively contribute to 
alleviate the ICT skills shortage in South Africa?’ 
The following recommendations are made at government level, school level, tertiary 
institution level and industry level.  
8.2.1 Government level  
The government supported Computer Science Education Week (CSEdWeek, 2010) in the 
U.S.A. raised awareness about Computer Science education and computing careers. The U.S. 
Congress endorsed the second CSEdweek which promoted the involvement of students, 
educators, parents and industry leaders in signing a pledge to participate in and support a 
 197 
 
national effort to promote ICT careers and promote the importance of computing education 
(ACM, 2010). 
The nationwide, week-long event aimed to: 
 Spread the message that Computer Science is a crucial part of a 21st century 
education;  
 Eliminate misperceptions about Computer Science and computing careers;  
 Communicate the endless opportunities for which Computer Science (and IS and IT) 
education prepares scholars (grade 12 school children), students in higher education 
and creates an awareness of ICT career opportunities; and 
 Provide information and activities for students, educators, parents and industry to 
advocate for CS/IS/IT education at all levels.  
People involved with ICT were requested to take a pledge, join CSEdWeek on Facebook, 
blog, tweet and post to spread the word and raise ICT awareness country wide, including 
schools, work places and in tertiary institutions. CSEdWeek.org provided curriculum 
materials, suggested activities, including visits to schools and resources on the web-site 
(http://www.csedweek.org). The CSEdWeek was a collaborative effort of groups and 
companies, including the ACM (Association for Computing Machinery), NSF (National 
Science Foundation), CSTA (Computer Science Teachers Association), NCWIT (National 
Centre for Woman & IT), CRA (Computing Research Association), Microsoft, Google, SAS 
and the DARPA (Defence Advanced Research Projects Agency).   
CSEdWeek is an activity of Computing in the Core (CinC), a non-partisan advocacy coalition 
of associations, corporations, scientific societies, and educators that strive to elevate CS/IS/IT 
education at school and tertiary level (CSEdWeek, 2010). The second CSEdweek (2010) in 
the U.S.A. spread the message that computer science is a crucial part of a 21st century 
education, regardless of career choice. The CSEdWeek is aimed at students (learners) at 
school and tertiary level, parents, teachers and career counsellors.  
Ross (2007) started a national iCompute campaign in the U.S.A. targeting the Gen Y and 
engaging a visionary youth marketing firm. The campaign engaged the computing 
community and targeted the people, such as parents, teachers and career counsellors, who 
influence school children‟s career choices. The ACM and Computer Science Teachers 
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Association (CSTA) report Running on Empty (RunningonEmpty, 2010) has indicated a 
“National Call to Action” and provided recommendations for all levels of government, 
including federal, state and local government.  
In South Africa, a number of governmental bodies exist to address ICT issues and the skills 
shortage; however there is no co-ordinated integrated effort to promote ICT at all levels. The 
State Information Technology Agency (SITA) for example, has long been embroiled in fraud 
and corruption allegation, and senior management difficulties (Francis, 2010). The e-Skills 
Institute, Department of Communications (DoC, 2010) is in the process of establishing 
provisional e-skills knowledge production hubs in South Africa, after the e-Skills Summit in 
July 2010, in Cape Town.   
Recommendations 
 Government at parliamentary level must support IT initiatives across all levels; 
 Change the funding level for CS/IS/IT departments in order to increase governmental 
financial support at tertiary institution level;  
 Build partnerships and national networks to support ICT career development;  
 Create professional development opportunities for IT and CAT teachers;  
 Provide the South African Computer Society with professional status and 
accreditation authority; and  
 Establish an e-Skills Knowledge Production and Coordination Hub in Port Elizabeth.  
8.2.2 School level  
The school education system is in turmoil and the number of schools offering IT and CAT are 
declining. School children are unaware of ICT career opportunities and are not considering 
ICT careers. The Chairperson of CSEdWeek 2010, Professor D. Richardson from the 
Department of Informatics at the University of California, said that “there‟s still a sense on 
the part of parents and guidance counselors that there are no jobs in computing” (Krakovsky, 
2010b). The perception is specifically applicable in South Africa, especially where teachers, 
parents and career counselors discourage scholars/learners from taking IT at school or 
pursuing careers in ICT.  
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The important role of parents has not been acknowledges in South Africa. Children from 
advantaged schools mostly have parents who know the higher education system and advise 
children on career opportunities. Children attending schools classified as a disadvantaged 
school and who have parents not familiar with the education system, including the higher 
education system, are generally not informed about career opportunities in ICT.  
Restoring the popularity of ICT includes activities undertaken by the ACM in 2005 
(Patterson, 2005). The ACM established the Computer Science Teachers Association (CSTA) 
which promotes and supports the teaching of computer science at school level. Carter (2006) 
suggested making IT courses fun, investing in training high school IT teachers and offering 
multi-disciplinary programs.  
Promoting IT as a subject at school level has been of international and national concern. The 
ACM “Running on empty” report (RunningonEmpty, 2010) indicated the importance of a 
policy framework for computer science education, which is lacking in the U.S.A. and in 
South Africa. Teachers are not adequately supported to provide sustainable Computer 
Science and IT education.  
The ACM chapters as part of the CSEdweek (2010) promoted field trips and visits to schools 
as part of the CS Unplugged activities in the second CSEdWeek in the USA to promote ICT 
career awareness and the importance of CS education (Krakovsky, 2010b). In the U.S.A., a 
limited number of states allow computer science courses at school level to count towards a 
student‟s required credits for graduation (RunningonEmpty, 2010). Only 14 states in the 
U.S.A. have adopted secondary state education standards for computer science instruction to 
a significant degree. This implies that only 14 states meet more than 50% of ACM and CSTA 
national model computer science standards.  
School teachers teaching ICT related courses experience additional problems and challenges. 
In the USA, state certification programs for computer science teachers are “either non-
existent or deeply flawed” (RunningonEmpty, 2010). As in the USA, South African IT 
teachers are faced with inadequate IT facilities; support and continuous training. In South 
Africa, the shortage of skilled IT teachers needs to be addressed as well as IT teacher 
continued education (Koorse, et al., 2010). 
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On-line courses are available through iTunes U, which offer more than 250, 000 free lectures 
from more than 600 schools, including Yale and Massachusetts Institute of Technology 
(Krakovsky, 2010a). The scholars are provided with on-line material, including website 
access to course material that can assist with IT course content which is essential in a 
technological driven society.   
The Expanding Pathways for Educational Development and Information Technology 
Experiences (ExPEDITE) Project is developing articulation agreements between secondary 
schools and universities in West Virginia (Darrah, et al., 2007). The project implemented a 
comprehensive IT internship/mentoring program for students, teachers and academics. The 
project created and uses IT awareness materials to attract to and retain students on IT career 
paths and created an IT career continuing education course for on-line dissemination to 
secondary school teachers and counsellors. Mahatanankoon (2006, p. 292) concluded a paper 
indicating that “we need to entice our young minds to pursue this exciting and innovative 
career”.  
Studies have indicated the importance of providing degree program information and career 
job-related information on a departmental website (Moore, et al., 2009). Scholars utilise the 
website to obtain information on degree programs and the choice of majors. Students utilise 
the site to gather information on ICT career opportunities, career tracks and industry ICT skill 
requirements.  
The current IT curriculum content at high school is overloading IT scholars to the detriment 
of scholars and the subject (Koorsse, et al., 2010).  The national IT curriculum needs to be 
addressed as a matter of urgency.  A more structured approach is required where 
representatives of all stakeholders – IT educators, IT subject advisors, tertiary institutions, 
industry and Government – come together to discuss the way forward.  The role of the IT 
subject in relation to industry and tertiary institutions and the skills required by a Grade 12 
learner need to be clearly defined before the content can be revised.  The shortage of skilled 
IT teachers also needs to be addressed.  Incentives are needed to attract teachers to train as IT 
subject teachers.   
Tertiary institutions should investigate methods to identify prospective CIT students at school 
level and provide career guidance and academic assistance to pursue a career in ICT. The 
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provision of marketing material, including ICT career posters, videos and marketing material 
available through mobile technologies should be investigated.  
The NMMU Department of Computing Science and Telkom S.A. sponsored students to visit 
local schools and promote ICT career opportunities. A set of PowerPoint slides (Appendix V) 
have been compiled, indicating the ICT work environments of international companies such 
as Google and Facebook, and local businesses. The presentation includes slides promoting 
ICT careers, job opportunities, work environments and ICT salaries from the ITWeb 2009 
salary survey (ITWeb, 2009b).  
Recommendations 
 Educating parents, teachers and career counsellors about ICT career opportunities;  
 Implement a national IT education standard and integrate credits obtained at 
secondary school level with a required university graduation credit; 
 Provide IT teacher certification and provide annual continuous training programs; 
 Create a national IT Teacher Association to address related problems and provide 
governmental communication capabilities;  
 Create the image of “ICT is FUN” and market ICT careers at school level with school 
visits by ICT students; 
 A policy framework, to support and sustain teacher development, certification and 
continuing education, needs to be developed and implemented;  
 Create an IT support material web portal in South Africa for on-line course material,  
 Encourage more students to enrol in IT teacher education programs at university; and 
 Create awareness of the ICT skill shortage and IT career opportunities at school level. 
8.2.3 Tertiary institution level 
The computing curriculum for the 21st century must address the depth, speed and direction of 
the field of ICT (Andriole, 2008). Several curriculum changes and guidelines have been 
proposed that attempt to address changes in technology and design optimal pedagogical 
approaches in response to these changes.  
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The British Computer Society (BCS, 2010) and the Australian Computer Society (ACS, 
2010), discussed in Chapter 5, offer ICT professional certification, higher institutional 
accreditation, training, career advice and provides a range of services to schools, tertiary 
institutions, industry and the general public. The BCS document entitled “Guidelines on 
course accreditation – Information for universities and colleges” (BCS Acc, 2010) and the 
ABET accreditation authority in the U.S.A. provide information on procedures for 
international CIT program accreditation. 
The accreditation of university under-graduate and post-graduate degree programs has 
become internationally acceptable and tertiary institutions are increasingly applying for 
program accreditation (Reif and Mathieu, 2009). International accreditation of academic 
programs is specifically important in developing countries, providing graduates entering the 
international job market an internationally recognised qualification.  
Universities are linking and publishing computing programs, linking each degree program 
with specific career tracks, indicating specific career specialisation and knowledge (UCT ISa, 
2010). Specific career tracks addressed are for example, Business Analyst, Software 
Architect, ERP Specialist, Project Manager, IS/IT Auditor and Systems Analyst. Universities 
are further establishing closer links with industry. UCT IS Department presents a monthly 
Seminar Series to showcase the research conducted in the department and students and 
specifically industry are invited to attend (UCT IS, 2010). 
Tuson (2008) warns Computer Science departments to change and modernise CS programs to 
meet the skill requirements required by IT professionals and industry. ICT professionals 
nationally and internationally require continued education and verification of academic 
credentials. Tertiary institutions and Computer Societies could offer e-learning courses and 
certification courses in for example, Software Engineering, Software Development or specific 
career tracks such as Business Analyst.  
Industry-related projects and industry placements (internships) have a significant impact on 
students‟ learning, academics and industry partners (Shi, 2008). Internships help students 
determine their future career paths while providing industry with creative and innovative 
skills. Internships connect academia with industry and students learn valuable skills and 
familiarise themselves with ICT career paths (Finkelstein, 2009).  
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ICT higher education is very important and ICT graduates with tertiary qualifications receive 
better salaries with higher qualifications (ITWeb, 2009b). The ITWeb 2009 salary survey 
indicated that graduates with PhD‟s are the highest paid (R730,000) in the industry, followed 
by ICT graduates with masters degrees (R635, 500), Honours degrees (R430, 000) and under-
graduate degrees (R396, 000). Students with a technical qualification earn between R304,000 
to  R360, 000. Graduates need to be made aware of the importance of higher education, ICt 
career prospects and job opportunities.  
Recommendations 
 Evaluate five BSc and BCom degree programs offered in the Department of 
Computing Sciences and map to ICT skills matrix and career tracks; 
 Introduce an IT program (ACM IT2008, 2010) and a CE program (ACM, 2010)  in 
the Department of Computing Sciences at NMMU;  
 Educate Department of Computing Sciences academics on ICT career tracks and ICT 
job descriptions;   
 Continue with industry lectures and introduce a Seminar Series and invite industry 
representatives; 
 Investigate internship opportunities with local and national businesses; 
 Introduce a teachers and selected pupils‟ IT Careers Camp (Choudhury, et al., 2010); 
 Utilise the Careers Day to actively promote ICT career tracks;  
 Investigate an internationally accredited post-graduate career qualification for ICT 
professionals and provide re-skilling courses for ICT professionals; 
 The South African Computer Society offer similar higher education accreditation 
services; and 
 In South Africa, universities should investigate international accreditation 
possibilities, for example with the ABET or the BCS. 
8.2.4 Industry level 
The worldwide ICT skills shortage is predicted to increase until the year 2018 (Hoffmann,  
2010). Computing careers in existing computing careers such as project management, 
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software engineering, systems analysis and security will increase, however computer 
programming is predicted to decline. The increase use of mobile phones, for example 
accessing the ACM website (Figure 8.1), will create new career opportunities in fields such 
as mobile technologies. 
Figure 8-1: Types of mobile phones used to access the ACM web site. 
 
Technologies such as service oriented architectures (SoA), software as a service (SaaS), 
social networking, security, risk management and virtualisation will create new ICT career 
opportunities (Albright, 2010c;Aloini, et al. 2007). Virtualisation will have a major impact on 
businesses, specifically those managing virtual machines and the business ICT infrastructure 
(Kotsovinos, 2011). Businesses will increasingly be using virtualisation to provide 
infrastructure as a service (IaaS).  
Students have interpreted the trend in off-shoring IT jobs as meaning that there will be no 
good jobs available to them (Murphy, 2009). The ICT skills shortage and scholars 
perceptions of ICT and ICT careers indicate that the number of ICT graduates required 
annually by industry will not be obtained.  
ICT education is not the sole responsibility of tertiary educations. Business need to realise the 
importance of continuous education and assist in the provision of both technical and soft skill 
training. Industry must assist in attracting new students into degree programs through 
computing specialisation programs and career track specialisation.  
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The importance of Industry Advisory Boards is internationally recognised and the newly 
established Department of Computing Sciences Industry Advisory Board has established 
closer and valuable links between the Department and industry partners.  
Recommendations 
 Exert pressure on government to address school and tertiary level concerns and 
recommendations; 
 Build closer relationship with educational institutions;  
 Expand the current NMMU Department of CS Industry Advisory Board to include 
international representatives and investigate student visits to industry partners, 
internships and bursary schemes; and  
 Support national ICT career awareness programs, including marketing material and 
specifically a national ICT Portal, providing information, videos and education 
material to assist school children and teachers. 
8.3 Limitations of the study 
The study did not include extensive research into all the government level interventions in the 
ICT industry in developed and developing countries. The European Union and countries in 
Europe have had major governmental interventions and policy recommendations.  An 
interesting comparison could be drawn between emerging ICT countries, such as India and 
China, investigating and comparing governmental interventions and policies with research 
discussed in this thesis. 
The study also did not include extensive research on secondary school level interventions 
with regard to promoting professional Computer Science/IT careers. The study focused on 
the Eastern Cape and the Department of Computing Sciences at NMMU. The study did not 
take the programs offered by the School of ICT on the NMMU campus into consideration. 
The research needs to be further expanded and a similar national study needs to be conducted.  
The study mainly focused on the USA and South Africa as CIT (CS/IS/IT) departments in 
S.A. mainly follow the ACM, IEEE and AIS curriculum guidelines. The European and 
Eastern countries curriculum models need to be investigated and specifically the 
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governmental interventions in India and China where ICT universities were created 
specifically to address the ICT sector worldwide.  
The statistical evaluation of the scholar career interest questionnaire, the 1st Year Career 
Interest Questionnaire, the 3rd Year Career Awareness Questionnaire and the ICT Graduate 
Questionnaire could have been further statistically analysed using techniques such as factor 
analysis, structural equation analysis and latent growth theory. The qualitative data obtained 
in the different studies also needs to be further examined and statistically analysed.  
8.4 Future research 
The study has provided the foundation for closer university and industry collaboration and 
provides a platform for future co-operation and liaison. A significant finding is that most 
companies participating in this survey indicated that the South African education system 
cannot provide the industry ICT skill requirements currently and that the situation will 
deteriorate in the future. Future research will include extending the study and researching 
graduate career opportunities and specific future ICT skill requirements. 
The study further identified the importance of identifying the skills taught to students in the 
different degree programs. A future study needs to identify the skills taught in each course 
and map onto the ICT skills map to identify the required ICT skills. 
The impact of the ICT skills shortage worldwide has been of great concern and most 
governments have realised the importance of the digital economy and the support ICT 
provides for modern businesses. This research study has contributed to the body of 
knowledge in the creation of an ICT Graduate skills categorisation framework and the 
development of an Industry ICT Skills Value Chain Model.  
The study has highlighted the importance of government support and involvement in the ICT 
industry. Comparing the S.A. government initiatives with the U.S.A., Taiwan, India and 
Chinese government‟s initiatives, the S.A. government lacks focus and needs to provide 
urgent additional interventions. Additional research needs to be conducted at the 
governmental level, to provide the necessary high level strategies to combat the ICT skills 
shortage in South Africa and support the necessary job creation.   
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The major problem experienced in the ICT skills value chain is that scholars are not 
considering ICT careers. The lack of interest and the fact that parents and teachers are not 
encouraging scholars to pursue ICT careers are of major concern. In this study, the Scholar 
Career Interest Questionnaire was used and the statistical results indicated that the 
questionnaire needs to be redesigned. The redesign of the Career Interest Questionnaire is of 
utmost importance and requires urgent future research.  
Tertiary institutions are experiencing rapid change in the ICT industry and increased pressure 
to equip ICT graduates with the required ICT skill sets. Curriculum guidelines are 
increasingly being provided by professional bodies and CIT departments need to acquire the 
required international accreditation. Future research will entail the identification and mapping 
of the industry graduate skills gap, the mapping of the degree programs to specific ICT career 
tracts and the implementation of international accredited course guidelines. 
The study focused in certain aspects on the Eastern Cape Province and the surveys conducted 
needs to be re-evaluated at a national level. Future research must further focus on ICT 
initiatives that can successfully address the ICT skills shortage in South Africa.  
8.5 Future business trends 
Businesses worldwide are still struggling to emerge from the current economic downturn. 
However in 2011, it is predicted that investment in ICT systems and services will allow the 
technology industry to grow faster than the overall economy (Albright, 2010b). Albright 
(2010b) indicates that business will change strategies and incorporate new technologies in 
order to adapt to new competitive forces. The IDC research forecasts a 5.7 percent increase in 
worldwide IT spending and an increase in hardware budgets by 7.8 percent and software 
budgets by 5.3 percent (Albright, 2010b).  
The growth in emerging markets will drive more than half of all new IT spending in 2010 
(Albright, 2010b). The IDC predicts that the BRIC countries (Brazil, Russia, India and 
China) will account for 44 percent of emerging market‟s spending in 2011. The financial 
service companies are lining up to respond to the business-critical need for new ICT systems 
and applications. Companies in Africa, China, India, the Middle East and Latin America are 
investing in new core ICT systems and applications to serve rapidly growing customer bases.   
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In the coming years, businesses will increasingly invest in converged mobile computing, 
context-aware computing, augmented reality, cloud computing, social networking, pervasive 
computing, open-source software and integrating these various technologies and ICT 
platforms (Techforum, 2010b). Industries such as retail, financial services, energy and 
healthcare will become “more intelligent” and there will be an evolution to “smart 
businesses” (Albright, 2010a). The IDC predicts that social business software will grow at a 
38 percent annual rate through to 2014. 
Off-shoring will continue to play an important part in modern business ICT activities and 
global ICT teams will increase productivity. Businesses are “following the sun” to create a 
24-hour workday, thus increasing productivity and speed-to-market, taking advantage of a 
region‟s economics to reduce investment and operational costs, including a reduction in 
salaries.  
Internationally, businesses are seeking more diverse skill sets from new ICT employees and 
ICT graduates (Albright, 2010a). ICT professionals internationally are still operating in one 
of the most challenging job markets in recent years. Technology drives productivity, business 
enterprise solutions and competitive advantages in the corporate environment. ICT 
professionals need to understand global trends and explore new business opportunities, such 
as clean technologies, energy management, sustainability and social networking.  
Albright (2010a) cited research that indicated that 78 percent of the organisations surveyed, 
found it difficult to find ICT professionals with the required ICT skill sets. The businesses 
indicated that they “found a distinct unfulfilled need for people who have both soft skills and 
up-to-date technical skills”.  
The Global Economic Forum‟s Information Technology Report 2009-2010 (GITReport, 
2010) indicated that the future ICT growth areas that would affect businesses were social 
networking,  Web 2.0, mobile technologies, specifically Apple‟s iPhone and iPad, Google‟s 
mobile technologies running innovative applications and cloud computing. Citizens are 
becoming more digital literate, with 60% of Europeans using Internet and mobile 
technologies (ECDC, 2009). 
CS graduates in the U.S.A. experienced a 4.5 percent increase in salary offers in recent years 
(Tufel, 2010). The U.S.A. Bureau of Labor Statistics predicted that information technology 
positions would account for 1 of every 19 new jobs (22 %) created between 2006 and 2016. 
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The number of Computer Science PhD‟s has significantly increased over the past years in the 
U.S.A., 1, 775 PhD‟s were awarded between June 2006 and July 2007, double the number 
awarded in 2002. Human Resource Executives advised graduates to obtain skills that are 
“flexible and transferable between industries” and recommended that graduates pursue 
careers in CS and IT (Tufel, 2010). New CS enrolment figures in the U.S.A. have risen over 
the past two years and in 2010 specifically by 4.2% (Zweben, 2010).  
Roman (2010) indicated that “we must be mindful that recognising the need to bolster CS in 
all levels of education in order for citizens to prosper in the 21st century should be a daily 
mantra...now, more than ever”. Profound interventions at all levels, as indicated in this study, 
are of utmost importance for the overall sustained competitiveness of business in South 
Africa and the support of the ICT industry. The South African ICT graduate skills value chain 
will only be sustainable if the required interventions are implemented at all junctures in order 
to address international ICT personnel requirements. 
ICT professionals are becoming increasingly mobile and the World economic Forum report 
entitled Stimulating Economies through Fostering Talent Mobility (WEF MT, 2010) indicates 
that highly skilled migrants actively participate in economies of hosting countries and 
significantly contribute to their GDP (Figure 8-2). ICT professionals need to realise the 
growing importance of mobility and internationalisation skill requirements.  
The report further indicated that there is a strong correlation between a country‟s 
competitiveness and the country‟s ability to access talent (Figure 8-3). The global 
competitive reports (GITReport, 2010) discussed in this thesis, highlighted the importance of 
digital literacy and the education of ICT professionals. A strong relationship exists between a 
country‟s economic growth and the level of education, including ICT education.  
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Figure 8-2: Skilled migrant’s contribution to GDP (WEF MT, 2010). 
 
 
 
Figure 8-3: Country’s competitiveness and the country's ability to access talent (WEF 
MT, 2010). 
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The WEF report Stimulating Economies through Fostering Talent Mobility (WEF TM, 2010) 
predicts that in many countries the gap between supply and demand will increase by 2020. 
The report further predicts that the overall labour market development, the demographic tide 
in developed countries will lead to talent shortages by 2020 (Figure 8-4).  
Beyond 2020, Canada, the United States, Germany, the United Kingdom, Mexico, Turkey, 
Poland, Russia, South Korea and Japan are projected to suffer from large high-skill gaps. 
Looking at the IT and business services industries, North America will more likely 
experience high-skills gaps in the coming years, whereas China and India will probably suffer 
more from low employability than from overall supply of high skills. 
 
Figure 8-4: 2020 predictions of labour shortages (WEF MT, 2010). 
 
The rating in Figure 8-5 was derived from the World Economic Forum Executive Opinion 
Survey answers to the question "how well does the educational system in your country meet 
the needs of a competitive economy?". 
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Figure 8-5: Educational system meet business skill needs (WEF MT, 2010). 
 
 
South Africa is operating in a world economy, participating and competing with a global 
workforce and for businesses to be successful in a global economy, requires a skilled 
workforce, that is literate and ICT literate. The world wide ICT skills shortage can only be 
addressed by closer collaboration between educational institutions, government and industry. 
 
 
--------------------------------------------------------------------- 
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Appendix B: Scholars Career Interest Questionnaire. 
 
Good day! 
We are conducting research for NMMU Department Computing Sciences about grade 8-12 
scholar’s perceptions of Computer Science and / or Information Systems and / or Information 
Technology as a degree. We would be grateful if you could take about 15 minutes to answer 
this questionnaire. Please be assured that all information that you will give will remain strictly 
confidential and will only be used for research purposes.  
 
Please also note that NMMU currently offers degree programs in computer related fields of 
study namely, Computer Science and Information Systems and also Information Technology. 
 
Name of School: 
………………………………………………………………………………………. 
 
Please circle appropriate option: 
Grade:               8          9        10       11        12 
Gender:  Male  Female  
Race:  Black  Coloured  Indian  White       Other 
 
1. Which of the following fields of study do you think you would most probably choose if you      
    were to study after school? Please indicate your first, second and third choice in the 
spaces     
    provided to the right: 
 
Arts    Accounting  
Computer Science  Economics  1st Choice: ……………………… 
Education   Engineering   
Finance   History  2nd Choice: …………………….. 
Information Systems  Law     
Journalism   Mathematics  3rd Choice: ……………………… 
Medical Studies  Science    
Information Technology         Other 
 
For the following questions please circle “Yes” or “No” 
 
2. Do you have access to the Internet?          Yes  No 
3. Have you used the Internet to read about careers in Information Systems or   
    Computer Science or Information Technology?          Yes No 
4. Are you aware that information about Computer Science and/or Information  
    Systems and / or Information Technology is made available on the web?     Yes No 
5. Have you received any information concerning Computer Science and/or  
    Information Systems and / or Information Technology courses?      Yes No 
6. Are you aware that universities hold events on campus to market their degrees?    Yes No   
7. Have universities visited your school to provide information about degrees?    Yes No 
8. Have you ever taken computer studies as a subject?       Yes No 
 
9. How often do you use a computer at school, this year?        
Daily   2-3 Days Weekly 2 Weeks Monthly                 Never 
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Please circle ONE: 
10. If you were given a choice between Information Systems or Computer Science or Information    
      Technology which one would you choose to study? 
Computer Science               Information Systems             Information Technology 
 
 
Please indicate to the best of your knowledge how strongly you agree or disagree with 
the following statements on a scale of 1 to 5 where:             
1 – Strongly Disagree  
2 – Disagree  
3 – Neutral  
4 – Agree  
5 – Strongly Agree  
(Please circle your option) 
 S
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The typical student doing Information Systems:          
11. Spends most of his/her time writing computer programs.     1    2    3    4    5 
12. Spends most of his/her time interacting with other people.   1    2    3    4    5 
13. Spends most of his/her time working alone.    1    2    3    4    5 
14. Designs new computer hardware.    1    2    3    4    5 
15. Is a whiz at mathematics.    1    2    3    4    5 
16. Started the degree with a strong prior background in computers.  1    2    3    4    5 
                
The typical student doing Computer Science:      
17. Spends most of his/her time writing computer programs.   1    2    3     4     5 
18. Spends most of his/her time interacting with other people.   1    2    3     4     5 
19. Spends most of his/her time working alone.    1    2    3     4     5 
20. Designs new computer hardware.    1    2    3     4     5 
21. Is a whiz at mathematics.    1    2    3     4     5 
22. Started the degree with a strong prior background in computers.   1    2    3     4     5 
 
The typical student doing Information Technology:      
23. Spends most of his/her time writing computer programs.   1    2    3     4     5 
24. Spends most of his/her time interacting with other people.   1    2    3     4     5 
25. Spends most of his/her time working alone.    1    2    3     4     5 
26. Designs new computer hardware.    1    2    3     4     5 
27. Is a whiz at mathematics.    1    2    3     4     5 
28. Started the degree with a strong prior background in computers.   1    2    3     4     5 
                
29. People completing a degree in Information Systems / Computer   
      Science / IT have a starting salary above the average.   1    2    3     4     5 
30. There is currently a high chance of finding a job with an  
      Information Systems / Computer Science / IT degree.   1    2    3     4     5 
31. There will always be a high chance of finding a job with an  
      Information Systems / Computer Science / IT degree.   1    2    3     4     5 
 
The questions in the survey may not have allowed you to describe some things you would want to say. Please 
make any additional comments you wish in the space provided: 
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
………………………………………………………………………………………………. 
We sincerely appreciate your time and cooperation. Please check to make sure that you have not skipped any 
questions, and then pass the questionnaire on to your teacher.
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Appendix C: 1st Year Career Choice Questionnaire. 
 
 Biographical and Marketing Questionnaire 
Department of Computing Sciences, NMMU 
Student Number : ___________                       
Gender: Male / Female                          Campus: South / Missionvale                      
Country of citizenship : ________________ 
Where do you live attending university? _________________________ 
High school Name: _________________________________ 
Suburb in which high school is located: __________________________ 
Computer Lab at your School?  Yes / No 
IT as Grade 12 subject?            Yes / No 
CAT as a grade 12 subject?      Yes / No 
Degree registered for: ________________________ 
Do you have a bursary/Loan?    Yes / No 
If Yes, at what institution: ______________________ 
 
List your major subjects this year:________________________________________ 
 
Where did you hear about our department before you came to NMMU? 
 
         Open Day                      Visit to school         Parents  
     Gaming Day  Advert in school magazine         Friends  
Computer Expo            Advert in newspaper      Teachers  
Letter to Matrics                               Website  Gaming day  
  Other (specify)   
   
 
Which of the following had an influence on your choice of degree? 
 
         Open Day                      Visit to school           Parents  
     Gaming Day  Advert in school magazine           Friends  
Computer Expo            Advert in newspaper        Teachers  
Letter to Matrics                               Website   Gaming Day  
  Other (specify)   
   
      
Are you aware of another IT/Computer department at NMMU? Yes  No  
Have you considered doing Honours in Computers? Yes  No  
 
If you are not majoring in Computers, please state the reason why? 
 
      
      
What made you choose NMMU above any other institution? 
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Appendix D: 3rd Year and Honours Career Awareness 
Questionnaire. 
 
We are conducting research for the Department Computing Sciences at NMMU about 3rd year and 
honours student’s perceptions of ICT career opportunities. We would be grateful if you could take 
about 10 minutes to answer this questionnaire. Please be assured that all information that you will 
provide will remain strictly confidential and will only be used for research purposes.  
 
Please circle appropriate option: 
Study year:      3rd year           Honours student 
Gender: Male  Female  
Race:  Black  Coloured  Indian         White       Other 
Country:  South African                          Foreign (Specify): ______________________ 
 
1. Have you made a decision on a definite ICT career?    Yes          No 
     
    If Yes: please specify your career choice: ______________________________________________ 
 
2. Which sources have you utilised to obtain information about ICT careers?    
 
Internet  Fellow students  Parents  
Computer press  NMMU Placement office  Friends  
Newspapers  Advert in newspapers  Teachers  
Lecturers  Career presentations    
  Other (specify)   
   
 
Please indicate to the best of your knowledge how strongly you agree or disagree with 
the following statements on a scale of 1 to 5 where:             
1 – Strongly Disagree  
2 – Disagree  
3 – Neutral  
4 – Agree  
5 – Strongly Agree  
(Please circle your option) 
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I do have an understanding and can define the following IS careers:          
1.  Business Analyst   1    2    3    4    5 
2.  Knowledge Management  Consultant   1    2    3    4    5 
3.  Business Process Analyst    1    2    3    4    5 
4.  Database Administrator/Analyst    1    2    3    4    5 
5.  e-Business Manager    1    2    3    4    5 
6.  ERP (SAP/Oracle/Syspro/etc.) Consultant / Specialist   1    2    3    4    5 
7.  Information Auditing and Compliance Specialist   1    2    3    4    5 
8.  IT Architect   1    2    3    4    5 
9.  IT Asset Manager   1    2    3    4    5 
10. IT Consultant   1    2    3    4    5 
11. IT Operations Manager   1    2    3    4    5 
12. IT Security and Risk Manager   1    2    3    4    5 
13. Network Administrator   1    2    3    4    5 
14. Project Manager   1    2    3    4    5 
15. User Interface Designer   1    2    3    4    5 
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16. Web Content Manager/Developer   1    2    3    4    5 
 
 
Please indicate to the best of your knowledge how strongly you agree or disagree with 
the following statements on a scale of 1 to 5 where:             
1 – Strongly Disagree  
2 – Disagree  
3 – Neutral  
4 – Agree  
5 – Strongly Agree  
(Please circle your option) 
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I do have an understanding and can define the following ICT careers:          
1.  Programmer / Software and application developer   1    2    3    4    5 
2.  Software tester/test analyst   1    2    3    4    5 
3.  Lecturer/Training officer    1    2    3    4    5 
4.  Computer architecture / infrastructure specialist    1    2    3    4    5 
5.  Network Engineer / Manager    1    2    3    4    5 
6.  Business Intelligence Consultant   1    2    3    4    5 
7.  Systems Analyst   1    2    3    4    5 
8.  IT / IS Manager   1    2    3    4    5 
9.  Chief Information Officer   1    2    3    4    5 
10. Chief Operations Officer   1    2    3    4    5 
11. Chief Technology Officer   1    2    3    4    5 
12. Chief Security and Risk Officer   1    2    3    4    5 
13. Customer Support/Help Desk Technician   1    2    3    4    5 
14. Software Engineer   1    2    3    4    5 
15. SAP Specialist   1    2    3    4    5 
16. Mobile Commerce Specialist   1    2    3    4    5 
17. Configuration and change management specialist   1    2    3    4    5 
 
 
Explain the main job functions of the following ICT positions: 
 
Business Analyst: ...................................................…………………………………………………………..... 
.................................................................................................................................................................... 
Software Developer/Programmer: ...........................………………………………………………………….... 
.................................................................................................................................................................... 
Systems Analyst: ....................................................………………………………………………………….... 
.................................................................................................................................................................... 
Test Analyst: ..........................................................…………………………………………………………..... 
.................................................................................................................................................................... 
Security Specialist: .................................................…………………………………………………………..... 
.................................................................................................................................................................... 
Project Manager: ...................................................…………………………………………………………..... 
.................................................................................................................................................................... 
Mobile Commerce Specialist: ................................…………………………………………………………..... 
.................................................................................................................................................................... 
Social Network Analyst: .........................................…………………………………………………………..... 
.................................................................................................................................................................... 
Knowledge Management Specialist: .....................…………………………………………………………..... 
.................................................................................................................................................................... 
Systems Architecture Analyst: ..............................…………………………………………………………..... 
.................................................................................................................................................................... 
 
We sincerely appreciate your time and cooperation. Please check to make sure that you have not skipped any 
questions, and then pass the questionnaire on to your lecturer.
 235 
 
Appendix E: Industry Employers ICT Skills Interview 
Questionnaire. 
 
The Department of Computing Sciences (CS) endeavours to build closer relationships with 
the ICT industry and companies employing NMMU Dept of CS graduates. The department 
would like to gain a better understanding of the industry your business operates in and your 
specific ICT skills (e-skills) requirements.  
 
A. Company background  
 Location/city: ……………………………………………………………. 
 Number of ICT employees: ………… 
 Company mission: ……………………………………………………………. 
                                           ……………………………………………………………. 
                                           ……………………………………………………………. 
 Number of ICT graduates employed: …….. 
 Industry type: ……………………………………………………………. 
 
How does your company recruit ICT graduates? 
………………………………………………………………………………………………………………………
………………………………………………………………………………………………… 
Do you struggle to find suitable e-skilled ICT graduates? Please explain. 
………………………………………………………………………………………………………………………
………………………………………………………………………………………………… 
Do you struggle to find suitable e-skilled employees? Please explain. 
………………………………………………………………………………………………………………………
………………………………………………………………………………………………… 
 
B.  Your current graduate e-skill requirements. 
 What e-skills do you require currently from graduates?  
…………………………………………………………………………………………………………………
…………………………………………………………………………………………… 
 What e-skills would you require in the future from graduates? 
…………………………………………………………………………………………………………………
…………………………………………………………………………………………… 
 
 What are your graduate technical skill requirements? 
…………………………………………………………………………………………………………………
…………………………………………………………………………………………… 
 
 What are your graduate interpersonal and soft skills requirements? 
…………………………………………………………………………………………………………………
…………………………………………………………………………………………… 
 What additional skills would you require from graduates? 
…………………………………………………………………………………………………………………
…………………………………………………………………………………………… 
 
C. ICT Graduates from universities 
 Are you satisfied with the quality of graduates from tertiary institutions?  
……………………………………………………………………………………………………………
…………………………………………………………………………………………… 
 Are you satisfied with the quality of graduates from the Dept of CS&IS at NMMU?  
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……………………………………………………………………………………………………………
…………………………………………………………………………………………… 
 Are you satisfied with the quality of graduates from the School of ICT at NMMU? 
……………………………………………………………………………………………………………
…………………………………………………………………………………………… 
 Are there any tertiary institutions where you will not recruit ICT graduates? Please 
explain. 
……………………………………………………………………………………………………………
…………………………………………………………………………………………… 
 
D. Computer Science and Information Systems (CS/IS) Curriculum 
 What is your opinion of the CS/IS current curriculum? 
………………………………………………………………………………………………………………………
……………………………………………………………………………………................... 
 Which additional topics would you like to be included in the ICT curriculum? 
………………………………………………………………………………………………………………………
……………………………………………………………………………………................... 
 
The questions in the survey may not have allowed you to describe some things you would want to 
say. Please make any additional comments you wish: 
 
………………………………………………………………………………………………………………………
………………………………………………………………………………………………… 
We sincerely appreciate your time and cooperation. 
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Appendix F: Graduate ICT Skills Questionnaire. 
 
The Department of Computing Sciences (CS) at NMMU endeavours to continuously improve 
the ICT curriculum offerings. The department aims to gain a better understanding of the 
industry you operate in and would value your opinion about specific ICT skills (e-skills) 
requirements.  
 
A.  Background  
 Your current ICT job title: ……………………………………………………………. 
 Your job title when you started work: ………….............................................. 
 Number of years employed in the ICT industry: …….. 
 The industry you are working in (eg: Banking, manufacturing, etc.): 
………………………………. 
 Optional 
 Would you like to receive the Department of CS Newsletter? Yes □    No □  
 Would you recommend to a person who wants to study ICT to study at the Department of CS at the 
NMMU? Yes □    No □  
Please explain: .................................................................................................................... ............... 
........................................................................................................................................................... 
 Your name and surname: .............................................................................. 
 Your e-mail address: ............................................................................. 
 Year graduated: ............... 
 
B.  Your present company’s background  
 Country and city: ……………………………………………………………. 
 Number of ICT employees: ………… 
 Number of ICT graduates employed: …….. 
 Number of NMMU ICT graduates employed: …….. 
 Industry type (eg. Manufacturing, Health, etc.): ....………........................................................... 
 How does your company recruit ICT graduates? 
..............…………………………............................ 
          
…………………………………………………………….………………………………………………………
……............................ 
 Does your company struggle to find suitably skilled ICT graduates? Please explain. 
…………………………………………………………………………………………………………………
……………………..……………………….………………………………………………….………………
……………………………………………............................ 
 
C. Your company’s current graduate ICT skill requirements  
 Which e-skills does your company currently require?  
…………………………………………………………………………………………………………………
………………………………………………………………………………………………….……………
………………………………………………............................ 
 What e-skills would your company require in the future? 
…………………………………………………………………………………………………………………
………………………………………………………………………………………………….……………
……………………………………………….............................  
 What are your company‟s ICT graduate technical skill requirements? 
…………………………………………………………………………………………………………………
………………………………………………………………………………………………………….……
………………………………………………………..................... 
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 What are your company‟s ICT graduate interpersonal and soft skills requirements? 
…………………………………………………………………………………………………………………
………………………………………………………………………………………………….……………
………………………………………………............................. 
 What additional skills would you require from NMMU ICT graduates? 
…………………………………………………………………………………………………………………
………………………………………………………………………………………………….……………
…………………………………………….…............................ 
 What is your view on how CS/IS graduates from NMMU are perceived in industry?              
         
.....…………………………………………………………………………………………………………………
……………………………… 
         
..................……………………………………….………………………………………………………….…........
........................ 
D. Computer Science and Information Systems (CS/IS) Curriculum 
 Did the CS/IS curriculum prepare you suitably for your career? Yes □    No □ 
Please explain: 
..............................………………………………………………………........................................... 
......……….…………………………………….................................................................………………........
............. 
 What is your opinion of the current CS/IS curriculum at NMMU? 
…………………………………………………………………………………………………………………
………………………………………………………………………………………………………….……
………………………………………………………..................... 
 Which additional topics would you suggest to be included in the CS/IS curriculum? 
…………………………………………………………………………………………………………………
………………………………………………………………………………………………………….……
………………………………………………………..................... 
 What advice would you give ICT graduates from NMMU entering the ICT industry? 
…………………………………………………………………………………………………………………
………………………………………………………………………………………………………….……
………………………………………………………..................... 
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Please indicate to the best of your knowledge how strongly you agree or disagree with 
the following statements on a scale of 1 to 5 where:             
1 – Strongly Disagree  
2 – Disagree  
3 – Neutral  
4 – Agree  
5 – Strongly Agree  
(Please circle your option) 
 S
tr
on
gl
y 
D
is
ag
re
e 
D
is
ag
re
e 
N
eu
tr
al
 
A
gr
ee
 
S
tr
on
gl
y 
A
gr
ee
 
     The following ICT technical skills are important:           
1.  Software development (Agile Dev, CASE tools, Methodologies, User Interface               
                                 Design, Systems Analysis/Design, Web based Appl. Dev., Programming)       1    2    3    4 5 
2.  Business applications (Customer Relationship Management, Decision Support    
                                     Systems, ERP, Operating Systems, Transaction Processing Systems)   1    2    3    4 5 
3.  Information management (EDI, OLAP, Data Mining/Warehousing, Business    
                                                              Intelligence, Knowledge Management)
    1    2    3    4 5 
4.  Hardware (Business Continuity, IT Architecture, Networks, security, Voice/data/   
                            wireless Telecom)    1    2    3    4 5 
 
The following business skills are important:           
1.  Business processes (Business process modeling, Finance, Marketing, Supply chain     
                                                 Management, Business areas)   1    2    3    4 5 
2.  Management skills (Change management, Outsourcing, Global and virtual teams)   1    2    3    4 5 
3.  Project and Risk Management    1    2    3    4 5 
4.  Strategy skills (Business Intelligence, Business Strategy, Project Strategy, Ethics,   
                                     Governance, Business Sustainability, Industry knowledge)
    1    2    3    4 5 
5.  Entrepreneurship    1    2    3    4 5 
 
The following programming skills are important:           
1.  .Net, AJAX, ASP   1    2    3    4 5 
2.  C, C++, C#   1    2    3    4 5 
3.  XML, HTML, XHTML, DHTML   1    2    3    4 5 
4.  Java, J2EE, J2P   1    2    3    4 5 
5.  Perl, PHP   1    2    3    4 5 
6.  SQL   1    2    3    4 5 
7.  VB, Python   1    2    3    4 5 
8.  Ada, Cobol, Smalltalk   1    2    3    4 5 
Please indicate to the best of your knowledge how strongly you agree or disagree with 
the following statements on a scale of 1 to 5 where:            
1 – Strongly Disagree  
2 – Disagree  
3 – Neutral  
4 – Agree  
5 – Strongly Agree  
(Please circle your option) 
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The following soft skills are important:           
1.  Problem solving   1    2    3    4 5 
1.1  Ability to learn   1    2    3    4 5 
1.2  Attention to detail   1    2    3    4 5 
1.3  Business problem solving   1    2    3    4 5 
1.4  Creativity and developing solutions to business problems   1    2    3    4 5 
1.5  Critical thinking   1    2    3    4 5 
1.6  General problem solving   1    2    3    4 5 
1.7  Research skills   1    2    3    4 5 
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1.8  Working under pressure   1    2    3    4 5 
1.9  Working individually   1    2    3    4 5 
2.  Interpersonal    1    2    3    4 5 
2.1  Conflict resolution    1    2    3    4 5 
2.2  Interpersonal relationships   1    2    3    4 5 
2.3  Leadership   1    2    3    4 5 
2.4  Self esteem    1    2    3    4 5 
2.5 Team work    1    2    3    4 5 
2.6  Lifelong learning   1    2    3    4 5 
3.  Work ethic    1    2    3    4 5 
3.1  Initiative/Motivation to work    1    2    3    4 5 
3.2  Integrity/Honesty/Ethics   1    2    3    4 5 
3.3  Professional Ethics   1    2    3    4 5 
3.4  Responsibility    1    2    3    4 5 
3.5  Self Management and Self Motivation   1    2    3    4 5 
3.6  Time Management    1    2    3    4 5 
4.  Language Skills    1    2    3    4 5 
4.1  Presentation skills   1    2    3    4 5 
4.2  Negotiation skills   1    2    3    4 5 
4.3  Oral communication skills   1    2    3    4 5 
4.4  Written communication skills    1    2    3    4 5 
4.5  Questioning skills   1    2    3    4 5 
4.6  International language speaking abilities   1    2    3    4 5 
 
We sincerely appreciate your time and cooperation. Please send completed questionnaire to 
cs@nmmu.ac.za. The survey results will be published on the departmental website. 
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Appendix G: Academic ICT Career Awareness Questionnaire. 
We are conducting research for the Department of Computing Sciences at NMMU about CS personnel‟s 
perceptions of ICT career opportunities for each degree program. We would be grateful if you could take 
a few minutes to answer this questionnaire. Please be assured that all information that you will provide 
will remain strictly confidential and will only be used for research purposes. Ethics approval has been 
obtained from the BCom Faculty: H 10 BUS BS 24. 
ICT Careers 
1.  Business Analyst 17. Programmer /Software and application 
developer 2.  Knowledge Management  Consultant 18. Software QA/test analyst 
3.  Business Process Analyst  19. Game developer  
4.  Database Administrator/Analyst  20. IT system auditor  
5.  e-Business Manager  21. Robotics specialist  
6.  ERP (SAP/Oracle/etc.) Consultant / Specialist 22. Business Intelligence Consultant 
7.  Information Auditing and Compliance 
Specialist 
23. Systems Analyst 
8.  IT Architect 24. IT / IS Manager 
9.  IT Asset Manager 25. Chief Information Officer (CIO) 
10. IT Consultant 26. Business Applications Integrator 
11. IT Operations Manager 27. Accounting Information Systems specialist 
12. IT Security and Risk Manager 28. Security and Risk Officer 
13. Network Administrator/Manager 29. Financial specialist 
14. Project Manager 30. Software Engineer 
15. User Interface Designer 31. Net-centric developer 
16. Web Content Manager/Developer 32. Mobile Specialist 
 
Which careers (from the table above) would a student completing the specific degree program in our department most 
likely pursue entering the ICT industry? Identify up to 10 most likely careers per degree program from the table above 
and record up to 10 in the adjacent cells. You do not need to rank them in order of importance.  
 
CS Degree Programs 1 2 3 4 5 6 7 8 9 10 
1.  BSc CS/IS           
2.  BSc IS           
3.  BCom CS/IS            
4.  BCom CS/IS Rat            
5.  BCom IS (Business Management)            
6.  BCom IS (Accounting)           
7.  BCom IS (Auditing)           
 
Do you know of any other ICT careers not listed in the table above that could be associated with our degree programs? 
Please record the ICT careers next to the program. 
 
1.  BSc CS/IS  
2.  BSc IS  
3.  BCom CS/IS   
4.  BCom CS/IS Rat   
5.  BCom IS (Business 
Management)  
 
6.  BCo  IS (Accounting)  
7.  BCom IS (Auditing)  
 
We sincerely appreciate your time and cooperation. Please place questionnaire in the post box of Erna Milbourn 
or forward the questionnaire to Erna.  
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Preliminary investigation and proposed analysis of Academic Career 
Awareness Survey 
Only two senior academics out of 22 academics completed the survey.  Five academics 
indicated that they would complete the survey if they were familiar with the ICT job 
descriptions. No meaningful analysis of results or conclusions can be made from the results 
(n=2). The Department of Computing Sciences will request all academics to complete the 
survey at the annual departmental meeting in January 2011.  
The preliminary investigation and proposed analysis of the results are presented below. 
Academics were requested to link the 32 career tracks provided in Table W-x with degree 
programs offered in the Department of Computing Sciences. The seven degree programs 
were listed in a table and academics were requested to map ICT career tracks with the 
specific degree programs (Table W.X).  
CS Degree Programs 1 2 3 4 5 6 7 8 9 10 
1.  BSc CS/IS 4 8 10 11 12 14 17 19 31 32 
2.  BSc IS 1 4 5 8 10 14 15 23 32  
3.  BCom CS/IS  1 4 5 7 10 14 15 17 23 32 
4.  BCom CS/IS Rat  7 10 14 20 23 25 27 28 29  
5.  BCom IS (Business Management)  1 3 6 10 14 23 29    
6.  BCom IS (Accounting) 3 6 27 29       
7.  BCom IS (Auditing) 3 6 7 20 27      
CS Degree Programs 1 2 3 4 5 6 7 8 9 10 
1.  BSc CS/IS 4 15 17 18 19 21 23 24 26   
2.  BSc IS 4 15 16 17 18 20 21 19 22 23 
3.  BCom CS/IS  4 15 17 18 20 22 23 24 26   
4.  BCom CS/IS Rat  4 15 17 18 20 22 23 24 26  
5.  BCom IS (Business Management)  6 7 20 22 24        
6.  BCom IS (Accounting) 6 7 20 22 24 27     
7.  BCom IS (Auditing) 6 7 20 22 24      
    Table G1: Degree programs and identified career tracks. 
Only two senior academics completed the Department of CS ICT career awareness 
questionnaire and the results are captured in Table W-x. The overlapping career tracks, 
identified by both academics, have been highlighted in Yellow in Table W-x.  One academic 
included the career track “ERP Accounting Module Specialist” for BCom IS (Accounting) 
and “Computer Financial Auditor” for BCom IS (Auditing). One academic included an 11th 
career track for BSc IS, namely IT/IS Manager. 
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ICT Careers and career tracks 
1.  Business Analyst 17. Programmer /Software & application developer 
2.  Knowledge Management  Consultant 18. Software QA/test analyst 
3.  Business Process Analyst  19. Game developer  
4.  Database Administrator/Analyst  20. IT system auditor  
5.  e-Business Manager  21. Robotics specialist  
6.  ERP (SAP/Oracle) Consultant / 
Specialist 
22. Business Intelligence Consultant 
7.  Information Auditing and Compliance 
Specialist 
23. Systems Analyst 
8.  IT Architect 24. IT / IS Manager 
9.  IT Asset Manager 25. Chief Information Officer (CIO) 
10. IT Consultant 26. Business Applications Integrator 
11. IT Operations Manager 27. Accounting Information Systems specialist 
12. IT Security and Risk Manager 28. Security and Risk Officer 
13. Network Administrator/Manager 29. Financial specialist 
14. Project Manager 30. Software Engineer 
15. User Interface Designer 31. Net-centric developer 
16. Web Content Manager/Developer 32. Mobile Specialist 
Table G2: ICT careers and career tracks identified by academics. 
The seven degree programs offered by the Department of Computing Sciences for which the 
two senior academics identified similar career tracks have been highlighted in Yellow in 
Table W-x. Seven career tracks out of 32 (2%) were identified by both academics. The 
“other” careers that the seven degree programs cover, but were not identified by both 
academics are highlighted in Green in Table W-2.   
Due to the small sample size no meaningful conclusions can be provided. The two academics 
however both linked the ERP (SAP/Oracle/etc.) Consultant / Specialist career track with the 
new BCom (IS) programs (Appendix Q) introduced in the Department of Computing 
Sciences. The preliminary results possibly indicate that only four career tracks “were not” 
covered by the seven degree programs.  
The tables listed above needs to be updated once all academics have completed the survey 
above.  
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Appendix H: Parents Career Choice Questionnaire.  
 
We are conducting research for the Department Computing Sciences at NMMU about 
perceptions of ICT at NMMU. Please be assured that all information that you will give will 
remain strictly confidential and will only be used for research purposes.  
 
Please circle appropriate option: 
Child’s Gender:  Male  Female  
Child’s Race:   Black  Coloured  Indian         White       Other 
School matriculated: …………………………………………… 
 
Which careers did you advise your child to consider? 
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
………………………………………………………………………………………………. 
 
Which universities did you consider? 
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
………………………………………………………………………………………………. 
 
Why did you decide on the specific university your child is currently attending? 
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
………………………………………………………………………………………………. 
 
Why did you decide not to send your child to NMMU? 
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
………………………………………………………………………………………………. 
 
 
Please provide any additional information you would consider relevant to this research study. 
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
………………………………………………………………………………………………. 
 
 
We sincerely appreciate your time and cooperation. 
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Appendix I: Letter from Department of Education. 
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Appendix J: Letter to NMMU Graduates in Industry.  
 
Dear UPE/NMMU CS&IS Graduate 
The Department of Computer Science and Information Systems at NMMU has recently been 
renamed the Department of Computing Sciences. Prof Jean Greyling is our new Head of 
Department and if you visit the departmental web site, you will still see a number of the 
lecturers that taught you in your under/post graduate years.  
 
South Africa and countries internationally are experiencing an e-skills/ICT shortage. The 
Department of Computing Sciences is conducting research in the field of e-skills and e-skill 
industry requirements. The department is continuously evaluating our curriculum and 
courses presented and would like to ensure that educational standards are maintained. We 
are requesting past students who graduated with a UPE/NMMU CS&IS qualification to assist 
us with providing information on industry e-skill requirements. The results will be published 
on the departmental website. 
 
Now this is where we need your help!!! 
We need you to do the following: 
 Firstly, can you please (we really need your input here!!) complete the short 
questionnaire on industry e-skill requirements on the following link: 
 
http://www.nmmu.ac.za/websurvey/q.asp?sid=271&k=eqfungmfcc 
 
 Secondly, we need this e-mail to reach as many ex-students as possible. Can you 
please  forward this e-mail to all UPE/NMMU graduates YOU know and whose e-
mail addresses you have and cc cs@nmmu.ac.za when you do this.  
 
Your co-operation will be much appreciated.  
 
Kind regards 
Andre 
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Appendix K: Letter to Teachers. 
 
Dear X 
South Africa and countries internationally are experiencing an e-skills shortage and the 
government is implementing policies to address the e-skills shortage. The Department of 
Computing Sciences is conducting research in the field of e-skills and has been involved with 
schools in the Eastern Cape to assisting with the following: 
 Providing end-user computing courses for teachers; 
 Providing training for IT teachers; 
 Providing additional lectures for IT learners; 
 Providing university “open days” and industry ICT lectures; 
 Career guidance and school visits; and  
 Bursary prospects, gaming days and IT project facilities.   
 
The Department of CS is currently conducting research among grade 9 and grade 11 or 12 
learners on learner’s perceptions on careers in ICT. The outcome of the research is to 
provide an information booklet, an Internet site and a video to learners on the different ICT 
career opportunities. This information will be provided to your school and we are presently 
having students do trail presentations at schools. This study will meet the requirements of 
the Research Ethics Committee (Human) of NMMU.  
 
Now I need your help. Attached are the Principal/Teacher Invitation document and the 
documents for the children. What I need is 10 minutes from the grade 9 and grade 11 or 12 
learners to complete the perceptions on ICT careers Questionnaire (I have attached it). The 
questionnaire is anonymous and no personal information is required. I have printed copies 
of the questionnaire and will deliver the copies to your school. I need to know the following: 
 Can you help me with the organisation that the Grade 9 and Grade 11 or 12 learners 
in your school complete the questionnaire? 
 If Yes, how many copies do you need for the Grade 9 and Grade 11 or 12 learners? 
 
Your co-operation will be much appreciated.  
Regards 
Andre 
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Appendix L: Consent form for Learners/Graduates. 
August 2010 
E-Skills Learner/Student Survey 
Assent Form for Learners/Students 
Explanation of the Study 
South Africa and countries internationally are experiencing an e-skills shortage and the 
government is implementing policies to address the e-skills shortage. The Department of 
Computing Sciences is conducting research in the field of e-skills at school level and at 
tertiary level. The Department of CS is currently conducting research among learners and 
students on their perceptions of careers in ICT. The outcome of the research is to provide an 
information booklet/platform to learners and students on the different ICT career 
opportunities.  
 
You will be required to complete an unanimous career interest questionnaire.  
Benefits of Participating in the Study  
The research is significant in four ways: 
1. It will provide information about learner‟s and student‟s ICT career knowledge;  
2. It will provide information about what influences decisions about ICT careers;  
3. It will provide schools, teachers and researchers with a greater understanding about the      
        influence of schools on the career development of children; and  
4. Assist in the conceptualisation of possible ICT careers and study opportunities. 
 
Confidentiality  
You will not be requested to provide any personal/confidential information. 
Contact Information: Prof Andre Calitz: Researcher/Project Leader. 
 
Participation in the study is totally voluntary.  
 
Do you understand this study and are you willing to 
participate?   
 
_________________________  ____________________ 
Signature of Learner/Student   Date 
 
 
 
YES  NO 
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Appendix M: Consent form for Parents. 
E-Skills Learner Survey 
Parent Consent Form 
Dear Parent 
Explanation of the Study 
 
South Africa and countries internationally are experiencing an e-skills shortage and the government is 
implementing policies to address the e-skills shortage. The Department of Computing Sciences are 
conducting research in the field of e-skills and have been involved with schools in the Eastern Cape.  
The Department of CS is currently conducting research among grade 9 and grade 12 learners on 
learner’s perceptions on careers in ICT. The outcome of the research is to provide an information 
booklet/platform to learners on the different ICT career opportunities.  
 
You child will be requested to complete a standardised ICT Career Interest Questionnaire.  
Benefits of Participating in the Study  
The research is significant in four ways: 
1. It will provide information about children’s ICT career knowledge;  
2. It will provide information about what influences children’s thinking about careers;  
3.  It will provide schools, teachers and researchers with a greater understanding about         
       the influence of schools on the career development of children; and  
4. Assist in the conceptualisation of possible ICT careers and study opportunities. 
 
Participation in the study is totally voluntary.  
If you choose to allow your son/daughter to participate in this research, he/she will be invited 
to complete the Career Interest Questionnaire which should take approximately 10 minutes. 
Participation is completely voluntary, and you have the right to withdraw your son/daughter 
(and your son/daughter has the right to withdraw him/herself) at any time. Confidentiality and 
anonymity will be maintained at all times and in the analysis of the data and the completion 
of the study.  
A summary report of the findings will be made available to the school. If you would like any 
further information or are unclear about anything, please feel free to contact me via e-mail: 
andre.calitz@nmmu.ac.za. Your cooperation and your son/daughter’s participation is valued 
and appreciated. 
Kind regards 
________________________   
Prof Andre Calitz 
DECLARATION BY PARENT OF PARTICIPANT 
 
I, _________________________ (I.D. number___________________________) 
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in the capacity of parent/guardian of 
__________________________ (I.D. number ___________________________)  
hereby confirm as follows: 
  (Please initial 
against each 
paragraph) 
1 My child was invited to participate in the above mentioned research project, which 
is being undertaken by the Department of Computing Sciences in the Faculty of 
Science, Nelson Mandela Metropolitan University. 
 
2 I understand that I will need to complete the consent form and return it to the 
researcher on completion. In addition, my child will be required to complete the 
questionnaire. 
 
3 My child‟s identity will not be revealed in any discussion, description or scientific 
publication by the researcher. 
 
4 My child‟s participation is voluntary.  My decision whether or not to allow my 
child to participate, or my child‟s decision whether or not to participate, will in no 
way affect his/her present or future school career or lifestyle. 
 
5 No pressure was exerted on me to consent to my child‟s participation and I 
understand that I may withdraw my child, or he/she may withdraw at any stage 
without penalisation. 
 
6 Participation in this study will not result in any cost to my child or myself.  
 
I CONSENT VOLUNTARILY TO ALLOW MY CHILD TO PARTICIPATE IN THE 
ABOVE-MENTIONED PROJECT. 
Signed at ___________________on________________________2010. 
 
Signature of parent or guardian of participant: ______________________ 
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Appendix N: Consent form for Principals. 
 
E-Skills Learner Survey 
Project Information Statement/Letter of Invitation to School 
Principals/Teachers 
 
South Africa and countries internationally are experiencing an e-skills shortage and the 
government is implementing policies to address the e-skills shortage. The Department of 
Computing Sciences are conducting research in the field of e-skills and have been involved 
with schools in the Eastern Cape to assisting with the following: 
 Providing end-user computing courses for teachers; 
 Providing training for IT teachers; 
 Providing additional lectures for IT learners; 
 Providing university “open days” and industry ICT lectures; 
 Career guidance and school visits; and  
 Bursary prospects, gaming days and IT project facilities.   
 
The Department of CS is currently conducting research among grade 9 and grade 12 
learners on learner’s perceptions on careers in ICT. The outcome of the research is to 
provide an information booklet/platform to learners on the different ICT career 
opportunities.  
 
This study will meet the requirements of the Research Ethics Committee (Human) of the 
NMMU.  
 
Significance of the Research Project 
The research is significant in four ways: 
1. It will provide information about children’s ICT career knowledge;  
2. It will provide information about what influences children’s thinking about careers;  
3. It will provide schools, teachers and researchers with a greater understanding about the     
    influence of schools on the career development of children; and  
4. Assist in the conceptualisation of possible ICT careers and study opportunities. 
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Benefits of the Research to Schools 
1. Dissemination of results to schools; The Department of Education and the broader 
public; and 
2. The results will inform curriculum development in career education.  
 
Research Plan and Method 
A unanimous standardised IT Career Perceptions Questionnaire will be distributed to Grade 
9 and 12 learners. Permission will be sought from the learners prior to their participation in 
the research. Only those who consent will participate. Teachers will be personally requested 
to administer the questionnaire. All information collected will be treated in the strictest 
confidence and neither the school nor individual learners will be identifiable in any reports 
that are written. Participants may withdraw from the study at any time without penalty. The 
role of the school is voluntary and the School Principal may decide to withdraw the school’s 
participation at any time without penalty. The data collected will not include personal data, 
only the learner’s perceptions of IT career opportunities. If a learner requires support as a 
result of their participation in the survey steps can be taken to accommodate this. 
 
Attached for your information is a copy of the questionnaire.  
 
Thank you for your assistance.  
 
---------------------------------- 
Prof Andre Calitz 
Researcher/Project Leader 
Dept of Computing Sciences       
NMMU  
Tel 041 – 504 2639       
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Appendix O: Consent form for DOE. 
 
25 August 2010 
Dr Ntsiko 
Acting District Director 
Ethel Valentine 
Sutton Road, North End 
Fax: (041) 451 0193 
For attention: Dr Jansen 
 
REQUEST FOR PERMISSION TO CONDUCT RESEARCH IN SCHOOLS 
 
Dear Dr. Jansen 
 
My name is Prof Andre Calitz and I am an academic at the Nelson Mandela Metropolitan University in Port 
Elizabeth. The research I wish to conduct involves using a unanimous questionnaire to determine Grade 9 and 
Grade 11/12 student‟s perceptions on ICT careers. This project will be conducted under my supervision and Dr 
M. Cullen from the NMMU Business School.   
 
I am hereby seeking your consent to approach a number of schools in the Port Elizabeth area. Attached is the 
Questionnaire, Letter to the school Principal and assent forms to be used in the research process, as well as a 
copy of the approval letter which I received from the NMMU Research Ethics Committee (Human).  
 
Upon completion of the study, I undertake to provide each school that participated with a report and the 
Department of Education with a summary copy of the research report provided to the schools. If you require any 
further information, please do not hesitate to contact me on Tel number 041 504 2639 or e-mail 
andre.calitz@nmmu.ac.za. Thank you for your time and consideration in this matter.  
 
Yours sincerely, 
 
 
Prof Andre Calitz 
Nelson Mandela Metropolitan University 
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Appendix P: Explanation of research methodology. 
 
E-Skills NMMU Student Survey 
Research Methodology 
 
South Africa and countries internationally are experiencing an e-skills shortage and the 
government is implementing policies to address the e-skills shortage. The Department of 
Computing Sciences are conducting research in the field of e-skills and have been involved 
with schools in the Eastern Cape. The Department of CS is currently conducting research 
among First and Third Year Computing Sciences students’ perceptions on careers in ICT. 
The outcome of the research is to provide an information booklet/Internet site to students 
on the different ICT career opportunities.  
 
Research Plan and Method 
A unanimous standardised ICT Careers Questionnaire will be distributed to First Year and 
Third Year students. Permission will be sought from the students prior to their participation 
in the research. Only those who consent will participate. Lecturers will be personally 
requested to administer the questionnaire. All information collected will be treated in the 
strictest confidence and individual students will not be identifiable in any reports that are 
written. Participants may withdraw from the study at any time without penalty. The data 
collected will not include personal data, only the student’s perceptions of ICT career 
opportunities. If a student requires support as a result of their participation in the survey 
steps can be taken to accommodate this. 
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Appendix Q: Example of the new BCom IS degree program. 
 
BCom: Information Systems and Business Management 
First year 
Module Code Module Name Semester Credit 
MATA101 Mathematics Special 1 8 
MATA102 Mathematics Special 2 8 
WRFC101 Computing Fundamentals 1.1 1 8 
WRFC102 Computing Fundamentals 1.2 2 8 
WRA101 Programming Fundamentals 1.1 1 8 
WRA102 Programming Fundamentals 1.2 2 8 
R101 Accounting 1 10 
RG101 or R101 General Accounting 2 14 
EB101 Introduction to Business Management & Entrepreneurship 1       12 
EB102 Introduction to Business Functions 2        12 
EC101 Introduction to Microeconomics 1        12 
EC102 Introduction to Macroeconomics 2        12 
STAE101 Financial Mathematics 1        12 
STAE102 Business Statistics 2        12 
Total Credits     120 
Second year 
Module Code Module Name Semester Credit 
MATB101 Mathematics (Special) B 1 8 
MATB102 Mathematics (Special) B 2 8 
WRI201 Information Systems 2.1 1 6 
WRI202 Information Systems 2.2  2 6 
WRWS201 Web Systems 2.1 1 8 
WRWS202 Web Systems 2.2 2 8 
WRBP201 (NEW) Business Process Modelling 2.1 1 6 
EBM201 Marketing management 1 14 
EBM202 Logistics/Purchasing Management 2 14 
Total Credits     120 
Third year 
Module Code Module Name Semester Credit 
WRDB301  Database Systems 1 7 
WRR301 Project 1 4 
WRR301 Project 2 4 
WRB301 Management Information Systems 3.1 1 8 
WRB302 Management Information Systems 3.2  2 8 
WRUI301  User Interface Design 2 7 
WRER301 (NEW) ERP Systems 3.1 1 10 
WRER302 (NEW) ERP Systems 3.2  2 11 
EBM301 Financial Management 1 24 
EBM302 General & Strategic Management 2 24 
  
 
Three new BCom IS programs: 
 BCom: Information Systems and Business Management 
 BCom: Information Systems and Accounting 
 BCom: Information Systems and Auditing 
 256 
 
Appendix R: CS Advisory Board. 
 
Department of Computing Sciences 
CS Advisory Board 
Preamble 
The Advisory Board of the Department of Computing Sciences (CS) at the Nelson Mandela 
Metropolitan University (NMMU) is an independent body established at the initiative of the 
Department to enable it to implement its vision to be a leading centre of excellence in 
Information and Communications Technology (ICT) education and research nationally and 
internationally. The CS Advisory Board has the unqualified support of the University, and its 
membership is comprised of leading Information Technology practitioners who represent 
foremost organisations in the industry. 
About the Department 
The Department of CS is housed in the Faculty of Science at the Nelson Mandela 
Metropolitan University (NMMU) South Campus.  The Department of CS offer majors in 
BSc and BSc IS programs and Bcom (CS&IS), Bcom Rat and Bcom IS programs. The 
Department's prestigious honours post-graduate degree programme can be pursued in the 
Faculty of Commerce (Bcom) or in the Faculty of Science (BSc). The honours program is 
followed by masters and doctoral degree studies. 
The Department has a thriving undergraduate programme, with an ever-increasing number of 
students enrolling for courses each year. Many students proceed to the Department‟s fourth-
year honours degree whereafter they enter the vibrant ICT industry in any one of many 
capacities. An increasing number of students elect to continue their studies, and register for 
higher degrees (masters and doctorates) where they conduct research on a diversity of topics. 
About the Board 
The CS Advisory Board will be established in 2010 as part of the Department‟s core strategy 
of building closer relationships with leading people and organisations involved with ICT. The 
Board will meet annually on the South Campus at NMMU and will consider matters pertinent 
to the Department and to the ICT industry as a whole. The Agenda and meeting arrangements 
with Board members will be liaised by the Secretary 14 days prior to the meeting. The cost of 
attending Board Meetings will be incurred by individual Board Members.  
Industry Board Members will be invited to meet departmental members on an annual basis 
individually. The meetings will be planned in conjunction with Departmental Guest Lectures 
and/or Industry Presentations to academics and students. 
Members of the Board freely provide of their time, wisdom and experience for the benefit of 
the development of young ICT professionals. The board's membership is comprised of 
members from leading national and international companies in the area of ICT development 
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and technology usage, including IBM, Microsoft, Amazon, Open Box, Nedbank, Postilion, 
Telkom, Aspen Pharmacare, Aculocity and Korbitec.  
The CS Advisory Board documentation will be maintained by the Departmental Secretary 
and will be made available to all board members. Documentation will be distributed to all 
Board Members and University structures. 
Objectives of the Board 
The Board strives to meet the following objectives: 
 to provide a structure for building relationships between the Department and people 
and organisations involved with ICT; 
 to provide guidance and advice on the direction of the Department with respect to the 
most important trends in technology, the profession and ICT management practices; 
 issues and trends in ICT as they apply to South Africa and beyond its borders;  
 curriculum recommendations;  
 providing perceptions on the quality of the graduates and their employability;  
 speaking to classes and keeping students up-to-date on industry-related issues;  
 hosting on-site visits for students, exposing students to practical IT work-related 
situations;  
 providing students with employment opportunities;  
 providing vacation work for Honours students; and  
 granting resource support to the division.  
Board Structure and Membership  
The CS Advisory Board will consist of a:   
 Chairman; 
 Secretary; 
 Departmental members; 
 Industry representatives; and 
 Student representatives. 
 
The Head of Department (HoD) of the Dept of CS will serve as Chairman and the 
Department of CS Secretary will perform all secretarial functions. Student representatives 
will be nominated by under graduate and post graduate students. Departmental members will 
be appointed by the HoD and Industry Representatives will be invited by the HoD.  
Joining the CS Advisory Board 
It is acknowledged that the Department has a history of excellence and industry involvement. 
The Department has a reputation for producing outstanding graduates in ICT who are ready 
to face the challenges of industry, and who, within a short period, assume positions of 
responsibility with great success. 
The Department has experienced major growth in recent years, and expects this growth to 
continue. The University has also acknowledged the Department‟s position of strength and 
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importance, and has invested heavily in it in terms of equipment and staff. The Department 
has introduced new degree programs such as the BSc IS and BCom IS programs and has 
maintained international academic standards as proposed by the ACM and IEEE. 
The Department‟s success is attributable to its clear understanding of the need to maintain 
academic purity, whilst at the same time keeping current with issues and trends relevant to 
the industry. Members of the Board also associate themselves with the Department and 
University that is ready, able, and enthusiastic to meet the challenges facing the country in 
general and the ICT industry in specific. 
Benefits of Membership 
Members of the Board are ideally poised to make a direct input into, and be part of, the 
formative education of future IT professionals. The Board facilitates greater interaction 
between member organisations and the University, the Department, the staff and the students. 
It also provides a stimulating forum for the sharing of ideas and for bridging the gap between 
academe and industry. 
CS Industry Advisory Board 
Korbitec  -  Mr Peter Raine, General Manager – Production, Korbitec, P O Box 243, 
Nuweland, 7725 CAPE TOWN, Fax:  021-658 3550,    Tel:  021-658 9732, 
peterr@korbitec.com 
Aculocity  -  Jean Henning, Team Leader, Software Development, 2nd floor Corporate Place, 
13 Mispel Rd, Bellville 7530, Tel: 021-957 5384, Cell: 082 316 7666, Fax: 021-957 5386, 
jhenning@aculocity.com     
Telkom -  Hein Ferreira, Manager: EC and Regions, Graduate Development Schemes 
Division, Telkom SA, P O Box 1142, 6000 PORT ELIZABETH, Fax:  041-368 4499, Tel:  
041-395 5118, ferreirah@telkom.co.za 
Postilion -  Ruan Viljoen, VP International PSO & Support, PostNet Suite 166, Milnerton 
7435, Tel: 021-525 5000, Fax: 021-525 5001, Cell: 082 872 5667, 
ruan.viljoen@postilion.com 
Aspen Pharmacare  -  Ian Gardner, IT Manager, Aspen Pharmacare Ltd, P O Box 4002, 6014. 
KORSTEN, Fax:  041-453 7452, Tel:  041-407 2879, iaing@aspenpharma.com 
Microsoft - Nyaladzi Mpofu, Academic Developer Advisor, Developer & Platforms Group, 
PO Box 5817, Rivonia 2128, Tel: 011-361 7103, Fax: 011-361 7104, Cell: 072 446 9051, 
nmpofu@microsoft.com 
Open Box -  Hannes Geldenhuys, 240 Main Road, Tokai 7945, Tel: 021-713 9300, Fax: 021 
713 9310, Cell: 084 445 8982,  hgeldenhuys@openboxsoftware.com 
Amazon.com -  David Brown, Software Development Manager, 12 Karlsbad Close, 
Sunningdale, Cape Town, 7441, Tel: 021-556 7011(home), Cell: 084 656 7012, 
dbrown@amazon.com 
IBM -  Sean McLean, University Relations Manager, P/Bag X9907, Sandton 2146, Tel: 011 
302 6719, Fax: 011-302 6656, Cell: 082 815 2370,  seanm@za.ibm.com 
Nedbank - Dawie van Zyl, Information Systems Manager, Nedbank Personal Loans, Cell: 
083 644 4613, DawidVZ@Nedbank.co.za. 
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Appendix S: E-Skills 2010 Summit paper. 
The Problems Experienced within the e-Skills Value 
Chain in South Africa 
André CALITZ1, Jean GREYLING2, Margaret CULLEN3 
1Nelson Mandela Metropolitan University, P.O. Box 77000, Port Elizabeth, 6031, S.A. 
Tel: +27 41 504 2639, Fax: +27 41 504 2831, Email: andre.calitz@nmmu.ac.za 
2Nelson Mandela Metropolitan University, P.O. Box 77000, Port Elizabeth, 6031, S.A. 
Tel: +27 41 504 2081, Fax: +27 41 504 2831, Email: Jean.Greyling@nmmu.ac.za 
3Nelson Mandela Metropolitan University, P.O. Box 77000, Port Elizabeth, 6031, S.A. 
Tel: +27 41 504 3772, Fax: +27 41 504 2831, Email: Margaret.Cullen@nmmu.ac.za 
 
Abstract: The Information and Communications Technology (ICT) skill shortage is of 
national and international concern.  Modern business practices require the 
implementation of new technologies supported by a workforce with current and 
specific ICT skills. Acquiring suitable ICT skills has become a difficult task and 
employers are seeing government intervention at all levels. Schools are experiencing a 
decline in the number of learners enrolling for the IT curriculum. The IT curriculum at 
school level is being criticised, under prepared teachers are blamed and lack of suitable 
facilities highlighted. Surveys conducted amongst grade 9 and grade 12 learners in the 
Eastern Cape have shown why Learners are not considering careers in ICT. Tertiary 
institutions in South Africa and internationally, are experiencing a decline in student 
enrolments and declining pass and throughput rates. Industry is holding tertiary 
institutions responsible for not providing the “correct” ICT skill sets and passing the 
sufficient number of quality ICT graduates required. The authors have conducted pilot 
studies with school learners to determine perceptions of ICT and ICT careers. The 
authors identified possible reasons why learners avoid careers in ICT. The tertiary 
institution curricula were also scrutinised for relevance and industry applicability. 
Graduates working in industry were interviewed and requested to identify skills they 
would have liked to have acquired at tertiary level and identify skills not utilised in 
industry. Graduates in the pilot study, working in industry, indicate that programming 
in some cases is over-emphasised at school and tertiary level and that soft skills are 
ignored by tertiary institutions.   This paper will provide a model that suggests a 
holistic approach to the problems experienced at all levels of ICT e-skills development. 
Selected results from a number of pilot research studies conducted will be provided 
and a proposed ICT Skills (e-skills) Value Chain presented. 
Keywords: ICT Skill shortage, ICT Careers, ICT Perceptions, ICT Curricula.  
1. Introduction  
Businesses continually struggle to find qualified and properly trained Information and 
Communication Technology (ICT) staff [4;7]. In 2007, the Information Technology 
Association of America (ITAA) identified the need to double the number of graduates in 
science, technology, engineering, and mathematics over the next ten years to maintain ICT 
competitiveness in the United States (U.S.) [7]. The Minister of Education, Mrs Naledi 
Pandor, stated that „We are short of men and women with IT skills. All recent studies and 
surveys confirm what we already know about scarce skills – management, engineering, and 
IT are key areas of shortage‟ [24]. The minister confirmed this statement when she signed the 
Birchwood Declaration in 2007 in Johannesburg, stating that the ICT skills shortage needs 
government intervention. The South African Government has published a policy document to 
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improve the South African skill base and produce quality outcomes in the fields of Science 
and Technology [29]. 
      The ICT industry has shifted from employing programmers to employing more business 
analysts and “integrators”, therefore the assumption that ICT professionals will engage in 
developing custom software is no longer supported by the labour market demand [12]. 
Instead the ability to carry out enterprise-wide tasks, such as Business Process Re-
engineering, will become the defining characteristic of this future IS professional 
“integrator”, replacing traditional systems development. As ICT jobs move from system 
development to systems integration, they have become more diversified and generic [ 20;23]. 
The ICT function needs to be repositioned as the enterprise process management resource 
and this requires the “retooling of the IT workforce” [22]. Gartner‟s 2008 CIO Priorities 
listed Enterprise Applications (Enterprise Resource Planning (ERP), Customer Relationship 
Management (CRM) and cloud computing as second in the list of the Top 10 Technology 
priorities and Business Process Improvement first in the Top 10 Business Priorities [13]. 
      The modern business environment is constantly changing and new business practices, 
such as Customer Relationship Management (CRM) and Business Intelligence (BI) are 
current practices pursued by business. ICT supports almost all business functions and 
requires specialised ICT skills and end-user support.  The ICT strategy must support the 
business strategy and be a catalyst in supporting and enabling new business practices. ICT 
consultants with general ICT skills and specific ERP skills in particular are in short-supply 
world-wide [6; 15; 27]. The lack of quality ERP expertise, skills and knowledge affects ICT 
project success and may prevent organisations from achieving the potential benefits of 
implementing ERP [1; 2; 9;10;17;26;31]. The shortage of ICT skills has resulted in the high 
cost of ICT consultants which has contributed to the increased costs of ICT projects [16; 15; 
26]. 
      The ICT skills (e-skills) shortage nationally and internationally has been of great concern 
for modern business and governments are intervening to try and address the problems. The 
World Economic Forum – The Global Information Technology Report 2008-2009 indicates 
that ICT is “the catalyst for growth in the current global turmoil” [14]. The decline in ICT 
skills over the past years and limited people entering ICT careers is of major concern. 
American congress passed an ICT skills shortage national priority plan to try and address the 
ICT skills shortage problems. E-skills capabilities include knowledge, skills and 
competencies and issues dealing with e-skills cover a number of economic and social 
dimensions [30].  
      The ever changing business practices are shadowed with an even faster changing ICT 
landscape. ICT has undergone rapid changes over the past decades and technology trends 
include e-commerce, mobile commerce, Service Oriented Architectures and social 
networking. The ICT landscape is experiencing radical change and new technologies are 
providing new and invigorating prospects and business opportunities. Software as a Service, 
Service Oriented Architectures (SoA) and Cloud Computing are new technologies modern 
businesses are currently implementing. The use of new technologies is providing businesses 
with a technological advantage and new business opportunities and possibilities. ICT skills 
have become an international commodity and countries like China and India have established 
large ICT industries. Labour in these countries is relatively cheap and they can compete 
favourably with international ICT application development. 
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      Businesses generally manage their own ICT services (in-sourcing) or outsource ICT 
services to ICT outsourcing companies locally or off-shoring (outsourcing) to an international 
ICT services company. Businesses in-sourcing ICT services and ICT outsourcing companies 
require different ICT skills. Business obtains ICT skills mainly from tertiary institutions and 
training institutions. In South Africa, the e-skills debate i.e. ICT skills debate, currently 
focuses on the misalignment between e-skills requirements by business and the e-skills 
provided by tertiary and training institutions.  
      The initial curriculum followed by ICT departments at tertiary institutions was derived 
from mathematics and students, for example, were taught relational algebra when completing 
a database course. The curricula followed today by the ICT departments at tertiary 
institutions generally utilise the ACM, IEEE and IS curriculum guidelines. The role of the 
comprehensive universities further poses additional challenges to the educators and curricula 
contents. ICT departments at tertiary institutions focus on teaching fundamental ICT 
principals and strive to teach current ICT skills required by industry. Rapid business changes 
and technological changes require institutions providing ICT skills to rapidly adapt and 
implement new ICT programs.  
       Computer Science (CS), Information Systems (IS) and Information Technology (IT) are 
perceived as a difficult subject at tertiary institutions. The difficulties experienced by students 
taking these courses have been attributed to different reasons, including the inability of 
students to understand abstract concepts, underdeveloped problem solving skills and the 
practical nature of the subject as opposed to other theory-based courses [27].   
       Implementing new curricula programs and changing existing programs at a tertiary 
institution can be a slow and cumbersome process that can take up to three years to 
implement. Computer Science, Information Systems, Informatics, Information Technology 
and other associated departments are or have established Industry Advisory Boards (IAB) to 
assist with curriculum programs and closer alignment with industry. CS, IS and IT 
departments at selected universities in S.A. such as UCT IS Department have accreditation 
with international organisations such as the British Computer Society. 
      Information Technology (IT) is a subject offered to Grade 10-12 learners in South Africa 
at selected schools. Currently schools are experiencing problems offering IT. The main 
reasons for the problems being experienced are the difficult/over full curriculum, IT staff 
availability, under qualified staff and costly resources. Learners perceive IT to be a difficult 
subject and rather chose Computers, Applications and Technology (CAT) as an alternative 
subject. Learner perceptions of IT at school, ICT at tertiary institutions and ultimately ICT 
careers have changed and learners are not pursuing ICT careers which ultimately contribute 
to the e-skills shortage experienced by industry today.  
 The e-skills value chain covers ICT skill development from school level, through to 
tertiary level and ultimately to business level. This paper addresses e-skill problems 
experienced at the three identified levels. The paper is structured as follows: Section 2 
provides a background to the study. In Section 3 the research problems are defined and in 
Section 4 the research methodology utilised and data sampling are discussed. The results are 
presented in Section 5 and conclusions and future research are discussed in Section 6. 
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2. Background 
In spring 2007, the Information Technology Association of America (ITAA) identified the 
need to double the number of graduates in science, technology, engineering, and mathematics 
over the next ten years to maintain IT competitiveness in the U.S. [7]. The ITAA and 
Washington Trade Group expect this trend to increase, rather than just continue. According to 
the e-Skills council, “South Africa‟s Information Communication Technology (ICT) needs 
have to be addressed in order to further development and service delivery” [11].  
      A survey undertaken by ITWeb and the Johannesburg Centre for Software Engineering 
(JCSE) revealed that the real ICT skills shortage going into 2009 can be as high as 70 000 
practitioners [18].  In addition to a shortage of IT skills, the industry has shifted from 
employing programmers to employing more business analysts and “integrators”, therefore the 
assumption that IS professionals will engage in developing custom software is no longer 
supported by the labour market demand [12]. Currently IS jobs move from system 
development to systems integration and they have become more diversified and generic 
[20;23]. Gartner‟s 2008 CIO Priorities listed Enterprise Applications (ERP), Customer 
Relationship Management (CRM) and others as second in the list of the Top 10 Technology 
priorities, and Business Process Improvement first in the Top 10 Business Priorities [13]. The 
literature study of the e-skills shortage in South Africa indicates that learners and students do 
not pursue careers in ICT to fulfil the ICT career opportunities discussed above.  
     The decline in school children taking up ICT careers [18] influences tertiary institutions 
and ultimately businesses. Poor results of students in high school and especially higher 
education introductory programming courses [21] have prompted much of the research 
undertaken by various groups. Despite the large amount of research contributions over the 
last two decades, students are still struggling to cope with introductory IT courses, such as 
programming, as these contributions have had a limited effect on classroom practice [25].  
The large amount of active research continuing to take place in this field is another indication 
that further solutions to the problem of difficulties experienced by ICT students are required.   
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Country Benchmark Summary
This is a summary extracted from the Accenture report
INDUSTRY – ICT skills are readily 
available (index from 0 to 10)¹:
INDIVIDUAL – Youth interest in 
science is strong (index from 0 to 10)¹:
EDUCATION – Quality of math & 
science education (1 = lag behind; 
7 = amongst best in world)²:
GOVERNMENT – Government 
prioritization of ICT (1 = strongly 
disagree; 7 = strongly agree)²:
BUSINESS – Extent of staff training 
(1 = little; 7 = heavy investments)²:Mexico
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Source: ¹ IMD WCY, 2008 (no info available for 
Cuba and Vietnam);
² WEF, Global Information Technology Report, 
2004, 2008 (no info available for Cuba)
• Detailed country benchmark detail is contained in the Accenture research documents
• This slide presents a summary view of country data extracted from the World Economic Forum
Figure 1: Global IT Report 2009.[14] 
       Figure 1 indicates a worldwide decline in the availability of ICT skills. The IT Web 2009 
survey indicated a possible shortage of ICT skills in South Africa as high as 70000 [19]. In 
Figure 2, the Isett Seta ICT skills shortage figures for specific ICT job categories are 
provided. The Scarce Skills List indicates that for the specific ICT job categories, 
approximately 7000 vacancies are available in South Africa [19].  
5
SCARCE SKILLS LIST
(2008 - 2011)
Occupation Code Occupation Title Total
263101 Computer Network and Systems Engineer 464
261302 Developer Programmer 417
261101 ICT Business Analyst 410
261304 Software Developer 408
313102 ICT Customer Support Officer 390
136303 Team Manager 366
263202 ICT Support Engineer 334
313104 Computer Systems Technician 259
233401 Electronics Engineer 230
261303 Software Engineer 215
261102 Systems Analyst 167
611302 Sales Representative (Business Services) 163
263205 Technical Support Services Manager 161
225203 ICT Sales Representative 142
135102 ICT Project Manager 134
221101 Accountant (General) 130
261301 Analyst Programmer 115
262101 Database Administrator 111
262102 ICT Security Specialist 102
262103 Systems Administrator 102
Other 2093
Total 6913
 
Figure 2: Isett Seta e-skills shortage figures.[19] 
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3. The Research Problem 
The practical problem researched in this study is based on the realisation that the quality of 
ICT education in South Africa is not satisfying the needs of employers and is thus not 
providing quality ICT professionals with the required skills and knowledge. Existing 
frameworks in literature may not be appropriate to the South African environment as 
difficulties with learning are magnified when students have diverse educational, employment 
and cultural backgrounds [8]. 
     The core problem of this study is to determine how the ICT skills value chain, 
incorporating school level education, tertiary education and business ICT skill requirements, 
can be addressed and incorporated into an IS and business curriculum using various strategies 
and the development of a proposed model in order to contribute and improve higher 
education quality in South Africa. Tertiary institutions are one of the institutions that supply 
ICT skills to the ICT industry.  
     The authors have developed an ICT Industry Skills Value Chain (Figure 3) and through 
pilot studies consisting of interviews and questionnaires determined possible problems at 
each level. The diagram indicates the School IT system, the Tertiary CS&IS education 
system and the Business ICT requirements. The problems experienced by each of the three 
components at each stage are indicated on the diagram.  
Business and ICT industry leaders indicate that tertiary institutions do not: 
 Educate students with the current ICT skills required by current business trends; 
 Follow and align ICT with current business strategies;  
 Adopt and teach new ICT technologies; 
 Implement and teach required ICT courses;  
 Interface with industry through Advisory Boards; and  
 Address IT school problems and learner perceptions of the ICT industry. 
 
The problems experienced by CS and IS departments at tertiary level are: 
 Curricula problems, specifically including new ICT developments as part of the 
course contents; 
 Incorporating  international prescribed curricula as specified by ACM, IEEE and IS; 
 Incorporating constant changing ICT industry requirements; 
 The time constraints in implementing new curricula content; 
 Lecturer availability; and 
 Student perceptions of CS & IS and the ICT Industry in particular.  
 
The problems faced by the school system presenting IT as a subject are: 
 Curricula problems, specifically overloaded course contents; 
 Problems related to teaching IT as a subject and ICT facilities; 
 Teacher availability and skills; and 
 Learner perceptions of IT and the ICT Industry in particular.  
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 Figure 3: Problems identified in ICT (e-skills) Value Chain in S.A. 
 
Methodology 
The research approach is ethnographic using interpretivist methods. The research methods 
utilised were questionnaires that have been confirmed for validity and reliability and 
structured interviews.  An ethnographic approach has been adopted as it is a method where 
the world view of participants is investigated and represented.  The ethnographic approach to 
this study allows the views of people involved with ICT to be interpreted.   
 The primary source of data for this study was grade 12 learners at a prominent school in 
the Eastern Cape, first year CS and IS students at a tertiary institution in the Eastern Cape and 
CS and IS graduates working in the ICT industry in South Africa. The research study took 
place during 2009 and 2010.  The data sources were analysed using quantitative and 
qualitative content analysis. A standardised questionnaire was used to obtain data from grade 
12 learners on first year CS & IS students ICT perceptions. A questionnaire was used to 
obtain data from first year CS and IS students at a tertiary institution on career choices and 
influences on career decisions. Finally, structured interviews were conducted with CS and IS 
graduates working in the ICT industry in South Africa on e-skill industry requirements and 
tertiary CS and IS education. 
5. Results 
5.1 School ICT Awareness Pilot study Results 
Research by Babin, et al. [3] and Biggers, et al. [5] have focused on identifying the reasons 
for the lack of interest in computing as a career choice particularly at tertiary level.  Survey 
results have indicated that students are uninformed or misinformed about the actual job 
descriptions of a computing professional.  In many cases the curriculum or subject content is 
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not presented correctly and the result is that students perceive a career in computing as being 
asocial, only focused on programming with little connection to the outside world [5].  
Students have also been misinformed about certain industry business practices.  In the USA, 
for instance, a misconception about outsourcing of positions has lead many students to 
question job security in the ICT field [3].     
     A standardised questionnaire was utilised that was initially developed by the University of 
the Western Cape (UWC) and adapted by the Department of IS at Rhodes University [28]. 
The questionnaire was updated and adapted to include IT as learners were familiar with this 
field of study at school level. A pilot study was conducted at an imperative high school in 
Port Elizabeth in September 2009. Grade 12 learners (n=204) participated in the pilot study 
and different career choices were investigated. The results (Figure 4) indicate that only 6% 
are possibly interested in a career in CS, 1% in IS and 3% in IT.  
 
 
Figure 4: High School Grade 12 interests in CS, IS and IT - 2009.  
 
     The research results indicate that grade 12 learners were clearly focused and 
knowledgeable on known career opportunities, such as becoming a Charted Accountant, 
Doctor or a Lawyer. The influence of parents on learner career decisions was significant in 
this study. Black learners were “first generation” tertiary institution students (Results from 
Section 5.2), however their parents had very limited knowledge and exposure to tertiary 
education. The parents in this group perceived ICT as a career that could provide a 
sustainable income for them and their children in the future. White learners on the other hand, 
had less pressure and influence from parents pursuing a career in ICT and parents favoured 
traditional established career choices.  
 
5.2 University ICT Awareness Pilot study  
A pilot study, utilising a questionnaire, was conducted under first year students (n=232) at 
NMMU in the Department of Computing Sciences on career choices and to determine the 
reasons why they chose a career in ICT and what influenced them to study CS or IS. The 
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influence of parents on career choices was most significant. Presentations by CS&IS 
departments at schools influenced career choices. The role and knowledge of ICT careers (or 
the lack of) by career guidance teachers was highlighted as an important influence. The lack 
of knowledge about possible ICT careers was an important finding. Visits to the tertiary 
institutions and specifically “gaming days” and “Grade 12 Best Projects Awards” events 
organised by tertiary institutions persuaded learners to choose ICT as a career choice. 
5.3 Industry ICT graduate research study  
Two components of the research study applicable to CS and IS departments at tertiary 
institutions related to the curricula and e-skills requirements. Research relating to the 
curricula guided the authors to conducted telephonic interviews or e-mail inquiries with past 
CS&IS graduates (convenience sample, n=52), whose present position in the ICT industry 
were known by members of the CS department or past graduates maintaining contact with the 
department. The purpose of the survey was to establish what skills taught at tertiary 
institutions were utilised in industry.  
    The survey established the importance of programming skills taught by CS&IS 
departments, however none of the graduates were in a programming position presently. The 
graduates were mainly working in ICT careers such as ICT Project Managers, Business 
Analysts, ERP Consultants and specialists in areas such as Business Intelligence, Customer 
Relationship Management and “Green IT”. 
     The graduates indicated that certain CS&IS departments at tertiary institutions over 
emphasise technological skills and do not attend to soft skill development. Graduates are not 
exposed to team work, presentation/communication skills and leadership/management 
development. The graduates also indicated that they had limited knowledge of ICT career 
paths and advancement opportunities. A number of graduates indicated that it required up to 
12 months for them to become fully productive in the ICT business environment.  
 
Conclusions 
The ICT e-skills shortage has been highlighted by industry, tertiary institutions, researchers 
and government [29]. Acquiring suitable e-skills have become difficult and ICT employers 
are seeing government intervention at all levels. Schools and tertiary institutions are 
experiencing a decline in the number of enrolments in IT enrolments at school level and CS 
and IS enrolments at tertiary level. The IT curriculum at school level is being criticised and 
under skilled teachers are blamed and the lack of suitable facilities highlighted.  
     The authors have conducted pilot studies with school learners to determine perceptions of 
ICT and ICT careers. The authors identified reasons why learners avoid pursuing careers in 
ICT. Surveys conducted amongst grade 12 learners in the Eastern Cape have shown why 
learners are not considering pursuing careers in ICT. The important role of parents, career 
guidance teachers and tertiary institution events were significant in choosing ICT as a career. 
Tertiary institution events which influenced career choices were presentations at schools, 
“open day”, “gaming days”, “Best IT projects” and exposure to new technologies.  
      The tertiary institution curricula were also scrutinised for relevance and industry 
applicability. Graduates working in industry were interviewed and requested to identify skills 
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they would have liked to have acquired at tertiary level and identify skills not utilised in 
industry. Industry is indicating that it is the responsibility of tertiary institutions to provide 
the “correct” e-skill sets and provide the sufficient number of quality ICT graduates required 
by industry. Graduates in the pilot study, working in industry, indicate that programming in 
general is over-emphasised at school level and at tertiary level for certain IS curricula. 
Graduates and e-skill employers indicated that soft skills are ignored by tertiary institutions in 
general.   The paper highlighted some problems experienced at all levels of the e-skills value 
chain. Selected results from a number of pilot research studies conducted were provided. 
      Future research presently being conducted is the development of a holistic model to 
address the e-skill problems in the e-skills value chain in South Africa taking the South 
African e-skills policy documentation into consideration [29]. The broader context of e-skills 
which includes the social appropriation of ICT (social dimension) and the economical impact 
of ICT (economic dimension) is being incorporated into the study [30]. The pilot research 
studies are presently being utilised to conduct detailed research studies regionally and 
nationally.   
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ABSTRACT 
The skills shortage currently facing the Information and Communications Technology (ICT) 
industry has been identified by national and international role players.  Acquiring suitable 
ICT skills in South Africa has become a difficult task and government has intervened. The 
ICT skills shortage is affecting all industries and businesses are struggling to acquire suitably 
skilled ICT graduates. Industry is faced with rapid technological change are require essential 
ICT graduate skills.  
Recent research conducted in 2007 among 20 South African universities highlighted that SA 
universities generally do not focus on specific industry ICT skill requirements and that ICT 
graduates lack the specified skills required by industry. A number of research studies have 
focused on ICT industry skill requirements and curricula offered at training and higher 
education institutions. Industry further expressed the difficulties they face in recruiting 
suitably skilled and qualified ICT graduates, specifically from specific designated groups.   
This study will focus on ICT (Computer Science, Information Systems and IT) graduates and 
the specific industry ICT skill requirements from businesses employing ICT graduates on an 
annual basis. The research supplements the previous research findings and provides specific 
evidence that could further assist and benefit S.A. universities in producing suitably skilled 
ICT graduates and bridging the ICT skills gap.  
Categories and Subject Descriptors 
K.3.2 Computer and Information Science Education – Curriculum 
K 6.1 Project and People Management - Staffing 
General Terms: Human Factors, Management. 
Keywords 
ICT skills shortage, skills gap, ICT graduate skill requirements.  
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INTRODUCTION 
The Information and Communications Technology (ICT) sector is experiencing a skills 
shortage and various initiatives have been launched to address the problem. Businesses 
continually struggle to find qualified and suitably skilled ICT personnel (Cameron, 2008; 
Baily and Stefaniak, 2001). The Information Technology Association of America (ITAA), in 
2007 identified the need to double the number of graduates in science, technology, 
engineering and mathematics over the next ten years to maintain ICT competitiveness in the 
United States (Cameron, 2008).   
The ICT skills shortage internationally and nationally has been of great concern for 
businesses and governments are intervening in an attempt to address the skills shortage. The 
decline in the number of people with ICT skills over the past years and the limited number of 
people entering ICT careers is of major concern. According to a survey by the ISETT SETA 
(Sector Education and Training Authority) there were 4,671 ICT occupation vacancies in 
2007 (Mopaki, 2009). The figure is much higher according to industry analysts and 
government resources, being between 22,000 and 38,000 in 2007 (Merkofer and Murphy, 
2010). 
The forecast for 2009/2010 is that the demand for ICT skills will exceed the supply by more 
than 20%. A strong demand exists for ICT skills in the project -, process-; configuration- and 
change management areas and other areas including application and database development, 
Systems and Business analysis and ICT network and support professionals (Merkofer and 
Murphy, 2010). 
Businesses requiring the extensive ICT skill sets find it difficult to recruit suitably qualified 
ICT graduates. The national and international ICT skills shortage, combined with the lower 
number of ICT graduates graduating from tertiary institutions annually and government 
BBBEE requirements, makes it difficult for businesses to recruit suitably qualified 
employees. Businesses utilise various strategies to recruit ICT graduates, such as bursary 
schemes, university placement programs, internships and partnerships with the relevant ICT 
departments at tertiary institutions.   
Businesses are faced with new business practices, new technologies and with an even faster 
changing ICT landscape. The use of new technologies is providing businesses with strategic 
advantage and new business opportunities and possibilities. Business obtains ICT skills 
 272 
 
mainly from tertiary institutions and training institutions. In South Africa, one aspect of the 
ICT skills debate currently focuses on the misalignment between ICT graduate skill 
requirements by industry and the graduate ICT skills competencies provided by tertiary and 
training institutions.  
Research conducted in South Africa on the ICT Graduate skill requirements indicated that the 
ICT skills taught at tertiary level do not sufficiently prepare students for the expectations of 
their roles in employment (Merkofer and Murphy, 2010). The practical application of the 
skills taught was a significant missing component from the ICT skills education and training 
received at tertiary level. The research study highlighted the importance of specialist and 
professional skills and the important role of soft skills. The soft skills included time and 
communication management, project management and presentation and written skills.  
This paper provides additional and valuable supporting evidence in 2010 to the Accenture 
report (2008) based on 2007 figures. The paper addresses specific ICT skill requirements by 
selected organisations employing ICT graduates over the past three years annually. The paper 
is structured as follows: Section 2 provides a literature study and background to the study. In 
Section 3 the research problems and objectives are defined and in Section 4 the research 
methodology utilised and data sampling techniques utilised are discussed. The results are 
presented in Section 5 and conclusions and future research are discussed in Section 6.   
LITERATURE SURVEY 
The literature study will cover the following areas in order to address the research 
questions and research objectives as indicated in Section 3: 
 E-Skills shortage; 
 Industry ICT skill requirements; 
 Industry ICT graduate skill requirements; and 
 Industry ICT graduate recruitment difficulties and recruitment strategies.  
E-Skills Shortage 
The European Commission Digital Competitiveness Report (TEDC, 2009) indicated that 
60% of Europeans were regular Internet users and the EU‟s “i2010” strategy was to boost 
Europe‟s lead in ICT. In spring 2007, the Information Technology Association of America 
(ITAA) identified the need to double the number of graduates in science, technology, 
engineering, and mathematics over the next ten years to maintain IT competitiveness in the 
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U.S. (Cameron, 2008). The ITAA and Washington Trade Group expect this trend to increase, 
rather than just continue. According to the e-Skills council, “South Africa‟s Information 
Communication Technology (ICT) needs have to be addressed in order to further 
development and service delivery” (E-Skills, 2008).  
The IDC report of 2006 (Networking Skills South Africa) indicated that there would be a 90, 
100 ICT workers‟ with networking skills shortage in 2007 and the Department of Labour 
(DOL) indicated that there would be a demand for 37, 565 ICT workers in 2007 (DOL, 
2007). The ISETT SETA (2007) report forecasted an ICT skills demand for the period 2007 
to 2010 to be of the order of 10, 945 ICT professionals. A survey undertaken by IT Web and 
the Johannesburg Centre for Software Engineering (JCSE) revealed that the real ICT skills 
shortage going into 2009 could have been as high as 70 000 practitioners (ITWEB, 2008). 
The ICT skills shortage forecasts differ from the various institutions and official figures vary, 
however all publications indicate a South African ICT skills shortage.  
Table 1, provided by the ISETT SETA, illustrate the scarce skills list for 2008-2011 (Mopaki, 
2009). The table indicated that 6913 professional ICT positions were available during this 
period. According to a survey by the ISETT SETA (Sector Education and Training 
Authority) there were 4,671 ICT occupation vacancies in 2007 (Mopaki, 2009). The positions 
included network and systems engineers, Business Analysts and Software development and 
programming. The top positions predicted for 2010 included Project Management, ERP 
consultants and mobile developers (ITWEB, 2009).  
 274 
 
5
SCARCE SKILLS LIST
(2008 - 2011)
Occupation Code Occupation Title Total
263101 Computer Network and Systems Engineer 464
261302 Developer Programmer 417
261101 ICT Business Analyst 410
261304 Software Developer 408
313102 ICT Customer Support Officer 390
136303 Team Manager 366
263202 ICT Support Engineer 334
313104 Computer Systems Technician 259
233401 Electronics Engineer 230
261303 Software Engineer 215
261102 Systems Analyst 167
611302 Sales Representative (Business Services) 163
263205 Technical Support Services Manager 161
225203 ICT Sales Representative 142
135102 ICT Project Manager 134
221101 Accountant (General) 130
261301 Analyst Programmer 115
262101 Database Administrator 111
262102 ICT Security Specialist 102
262103 Systems Administrator 102
Other 2093
Total 6913
 
                  Table 1: Scarce Skills List: 2008-2011 (Isett Seta, 2007). 
         Figure 1: ICT Skill needs: 2009. 
Figure 1 indicates the ICT skill needs in 2009. The skills indicated as “Lacking now” and 
“Lacking next year” cover most job categories. Process management, Business Intelligence 
and Knowledge Management skills were highlighted as required presently. Infrastructure 
management and information security were skill categories required in the future. The job 
categories identified in related studies are confirmed by the ITWEB (2009) study.           
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Industry ICT skill requirements  
The Accenture study (2008) indicated that a strong demand exists for ICT skills in the project 
-, process-; configuration- and change management areas and other areas included application 
and database development, Systems and Business analysis and ICT network and support 
professionals. The Accenture research revealed that there was a strong demand for ICT 
professionals with soft skills, such as business, communications and management skills 
(Accenture, 2008). The study further indicated that project management and presentation and 
communication skills were some of the most sought after capabilities industry required from 
ICT workers. 
In addition to a shortage of ICT skills, the industry has shifted from employing programmers 
to employing more business analysts and “integrators”, therefore the assumption that IS 
professionals will engage in developing custom software is no longer supported by the labour 
market demand (Gallivan, Truex, and Kvasny, 2004). Currently Information Systems jobs 
move from system development to systems integration and they have become more 
diversified and generic (Kirkhan and Seymour, 2005; Noll and Wilkins, 2002). Gartner‟s 
2008 CIO Priorities listed Enterprise Applications (ERP), Customer Relationship 
Management (CRM) and others as second in the list of the Top 10 Technology priorities, and 
Business Process Improvement first in the Top 10 Business Priorities (Gartner, 2009).  
Various authors have defined and described skill categories and identified and classified ICT 
related skill sets over the years. Todd, et al. (1995) compiled skill categories based on 1970 to 
1990 data. Lee (2005) extended the skill sets required by IT professionals to include data 
obtained in the early 2000s. Lee (2005) identified new ICT skill requirements in the 
Architecture/Network skill category and skills relating to the Internet, specifically E-
Commerce, security and modelling.  
Technical skills, business skills and humanistic job skills are the most frequently referenced 
in academic and practitioner literature (Huang, et al., 2009). Gallagher, et al. (2010) indicated 
that in the continuous and fast changing ICT environment businesses operate in, a “mix of 
skills is essential for IT professionals”. The authors concluded that the basic knowledge of six 
skill set categories (Table 2) should be included in ICT-related curricula. Graduates should 
have a basic knowledge of all skill categories identified.  
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Technical skills Non-Technical skills 
Fundamental Skills 
 Programming, System Testing, Database 
design, operating systems, 
telecommunications 
Project Management Skills 
 Leadership, Planning, Budgeting, 
Integration, Risk 
Operational Skills 
 Operations, IT services, Disaster Recovery, 
mainframe 
Problem/Opportunity Skills 
 Business & industry knowledge, Business 
Process Design, Change Management 
Essential Skills 
 Systems Analysis & Design, IT 
Architectures 
Relationship Skills 
 User & Communications management, 
Negotiation and stakeholders relationships 
Table 2: ICT Professional Skill mix.  
Industry ICT graduate skill requirements  
The enrolment of students on ICT related degree programs has been dropping significantly 
since 2001 (Aken and Michalisin, 2007). The reasons for the decline are attributed to the 
confusion over the variety of different degree programs, the limited knowledge about ICT 
career paths in industry and the perception that degree programs do not prepare students and 
equip students with the needed skills for careers in ICT.  
Aken and Michalisin (2007) conducted a survey on which skills MIS graduates are lacking 
from the ICT graduate employer‟s perspective and what impact this skills gap has on the 
recruitment practices of the employers. Merkofer and Murphy (2010) indicated that fifty 
percent of the respondents that participated in the study maintained that “e-skills taught at 
tertiary level do not sufficiently prepare them for the expectations of their roles in 
employment”.  Respondents indicated that the practical application of the skills taught “was a 
significant missing component from tertiary training”.  The study further indicated the 
importance of soft skills, including time and leadership skills, project management and 
communication and negotiation skills.  
Business and ICT industry leaders indicated that tertiary institutions do not: 
 Educate students with the current ICT skills required by current business 
requirements; 
 Adopt and teach new ICT technologies; 
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 Interface with industry through Advisory Boards; and  
 Address IT school problems and learner perceptions of the ICT industry. 
 
Soft Skills Business Skills Technical  Skills Programming 
Skills 
Problem-solving 
skills 
Business processes Software development Current 
languages 
 Ability to Learn 
 Attention to 
Details 
 Business Problem 
Solving 
 Creativity 
 Critical thinking 
 General  Problem  
Solving 
 Research  skills 
 Working under 
pressure 
 Accounting 
 Business Process 
Design/ 
    Re-engineering 
 Contracting and legal 
 Finance 
 Marketing 
 Supply Chain 
 Management 
 Agile Development 
 CASE Tools 
 Client-Server 
 Programming 
 SDLC 
 System Testing 
 Systems Analysis 
 Systems Design 
 User-Interface Design 
 Web-based Application 
Development 
 .NET 
 AJAX 
 ASP 
 C/C++ 
 C# 
 ColdFusion 
 HTML/XHT
ML/DHTML 
 Java/J2EE/J
2P 
 Perl 
 PHP 
 SQL 
 Visual Basic 
 XML 
 
Management skills 
 Change Management 
 Managing 3rd party 
providers 
 Outsourcing 
Management 
 User Relationship 
Management 
 Working Globally 
 Working with Virtual 
Teams 
Interpersonal skills 
 Conflict Resolution 
 Interpersonal 
Relationships 
 Leadership 
 Self-esteem 
 Teamwork 
Business applications 
 Applying IT to Business 
Problems 
 Customer Relationship 
Management (CRM) 
 DSS/GDSS 
 Enterprise Resource 
Planning (ERP) 
 Operating Systems 
 Transaction Processing 
Systems 
 Web servers 
Project management Legacy 
languages 
Work ethic  Project Management/    
    Planning/Budgeting/ 
    Scheduling 
 Project Risk 
Management 
 Ada 
 COBOL 
 Smalltalk 
 Initiative/Motivatio
n to work 
 Integrity/Honesty/
Ethics 
 Professional Ethics 
 Responsibility 
 Self-management 
 Time Management 
Strategy skills 
 Business Intelligence 
 Business Strategy 
 Project Integration Information management 
 Data Mining 
 Data Warehousing 
 Database Administration  
 Electronic Data 
Interchange (EDI) 
 Online Analytical 
Language skills 
 Negotiation Skills 
 Oral 
Communications 
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 Questioning skills 
 Written 
Communications 
 
 
 
 
 
Processing (OLAP) 
Hardware 
 Business Continuity   
Planning (BCP) 
 IT 
Architecture/Standards 
 Network administration 
 Security 
 Voice/Data Telecom 
Table 3: Skills categorisation (Aken and Michalisin, 2007). 
Extensive research has been conducted on the ICT graduate skill requirements and the skills 
gap between ICT graduate skills and industry expectations (Aken, 2007; Accenture 2008). 
Aken and Michalisin (2007) compiled a framework for the categorisation of ICT graduate 
skills (Table 3).  Table 3 indicates the four main categories of skills, namely soft skills, 
business skills, technical skills and programming skills. Each category is divided into sub-
categories and ICT graduates should be educated and trained in each sub-category. The sub-
categories are continuously being revised by researchers and one new sub-category identified 
is Internationalisation skills.   
Global Software Development (GSD) is a relatively new trend in the software industry, 
allowing businesses to take advantage of skilled workforce across various time zones. Project 
team members are located at various remote sites, forming a virtual team network utilising 
collaborative tools for interaction. Graduates working in these teams need to be trained to 
deal with people with different customs, languages, beliefs, skills and interaction methods 
(Monasor and Piattini, 2010). Education programs, such as the Open Ended Group Projects 
(Daniels, 2010) have been developed to address the skills required to work in international 
teams.  
The international educational authorities (ACM, IEEE, AIS) have been involved with 
research studies examining ICT graduate skill requirements and have adapted curricula. 
Educators need to adapt CS programs so the prospective students find the CS programs 
appealing, interesting, motivating and challenging (ACM CS2008). The ACM IS2010 
curriculum (Figure 2) was released (ACM, 2010) this year and impacted on university 
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curricula and IS related qualifications.  The curriculum for the first time included IS 
programs for specific career tracks and industry related career opportunities.  
 
Figure 2: IS2010 curriculum. (ACM IS2010, 2010).  
Industry ICT graduate recruitment difficulties and recruitment strategies 
Businesses requiring the extensive ICT skill sets find it difficult to recruit suitably qualified 
ICT graduates (Merkofer and Murphy, 2010). South Africa is experiencing a national e-skills 
shortage, similar to the international ICT skills shortage currently being experienced. In 
South Africa, students perusing ICT careers are decreasing and a lower number of ICT 
graduates graduate from tertiary institutions annually.  The South African government have 
introduced BBBEE requirements, which makes it more difficult to recruit suitably qualified 
ICT employees.  
Businesses utilise various strategies to recruit ICT graduates, such as bursary schemes, 
university placement programs, internships and partnerships with the relevant ICT 
departments. Industry is finding it difficult to recruit ICT graduates, specifically Black 
graduates who have high salary expectations. Employers of ICT graduates find poaching and 
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the “brain drain” as additional obstacles in acquiring and retaining suitably qualified ICT 
personnel.   
THE RESEARCH PROBLEM AND RESEARCH OBJECTIVES  
 
The research problem investigated in this study is based on the realisation that the quality of 
ICT graduate education in South Africa is not satisfying the needs of employers and is thus 
not providing quality ICT professionals with the required skills and knowledge (Merkofer 
and Murphy, 2010). Business and ICT industry leaders indicate that tertiary institutions do 
not: 
 Educate students with the current ICT skills required by current business trends; 
 Follow and align ICT with current business strategies;  
 Adopt and teach new ICT technologies; 
 Implement and teach required ICT courses;  
 Interface with industry through Advisory Boards; and  
 Address IT school problems and learner perceptions of the ICT industry. 
 
An extensive study by Accenture investigated 20 South African universities (Merkofer and 
Murphy, 2010). The study found that there is a high degree of mismatch between graduate 
skills produced by universities and industry ICT skill requirements. The Accenture study was 
based on 2007 figures and the authors needed to investigate the current 2010 ICT skill 
requirements.  
The research questions addressed in this study were: 
5. What are the current and future ICT skills required by industry employers? 
6. Does industry find it difficult recruiting ICT graduates? 
7. Which recruitment strategies do employers of ICT graduates utilise?  
The research objectives of this study were: 
 Investigate the current ICT graduate skills shortage in South Africa; 
 Study the industry ICT graduate skill requirements and establish the status of current 
industry ICT skill requirements; 
 Investigate the difficulties in recruiting ICT graduates; and 
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 Identify ICT graduate recruitment strategies which could assist and are utilised by 
industry. 
 
RESEARCH METHODOLOGY AND DATA SAMPLING 
The research philosophy or paradigm is a way of looking at the world and is composed of 
philosophical assumptions that guide and direct thinking and action (Saunders, et al. 2009).  
In the constructivist paradigm, knowledge is socially constructed by people active in the 
research process and the researcher should be guided by the participants‟ point of view.  The 
methodology in a constructivist paradigm is qualitative in nature and methods such as 
interviews, observations and document reviews are predominant.  Interaction between the 
investigator and respondents is important to construct reality.  In a constructivist paradigm, 
the investigator and participant are interlocked in an interactive process whereby each 
influences the other (Saunders, et al., 2009).   
Questionnaire based research is an acceptable research method (Cohen, et al., 2007; 
Blumberg et al., 2008). The research followed a questionnaire based research methodology 
suggested by Saunders, et al. (2009). The research methods utilised were structured personal 
interviews based on a questionnaire utilised in a national ICT research study.  In descriptive 
studies, such as this study, structured interviews can be used as a means to identify general 
patterns and produce accurate representation of persons, events or situations (Saunders, et al., 
2009).  
The participants approached and selected for this study were done by using judgemental 
sampling (Saunders, et.al. 2009). Corporate companies and ICT companies employing ICT 
graduates annually, including graduates from NMMU, were identified. Forty two companies 
finally indicated that they would participate in the study, however in this paper the data from 
only twelve companies were utilised, being companies that recruited ICT graduates on an 
annual basis during 2008 to 2010. A personal two hour interview, utilising a standardised 
questionnaire, was conducted during April 2010 – August 2010, mainly with Cape Town and 
Johannesburg based companies. The interviews were recorded for quality assurance and 
analysis. All the managers interviewed were either ICT graduates or had an in-depth 
knowledge of ICT graduates employed by their companies.  
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Ethics clearance was obtained for the research study; NMMU Human Ethics number: H2010 
BUS BS 15. 
RESEACH RESULTS  
Table 4: Results from the twelve companies that participated in the research study.  
The study by Accenture (2008) investigated the e-Skills landscape in South Africa and the 
use of international benchmarks. The extensive study covered the current and future e-skills 
demand in South Africa; industry perspectives on the current and future supply of e-skills in 
South Africa and benchmark ICT improvement policies and key learning‟s of six countries.   
Table 4 lists the twelve companies that were included in this study that recruit ICT graduates 
on an annual basis the past 3 years and indicates the related industry they operate in. The 
companies were mainly corporate companies operating in the financial market, the Enterprise 
Company Industry No ICT 
employees 
No ICT 
graduates 
Difficult 
Recruit 
ICT 
Skills 
ICT 
recruitmen
t method(s) 
Comments 
C1 ICT Finance +90 +75 Yes Grad Place Internships 
C2 ICT Finance +80 +40 Yes Grad Place 
Lecturers 
Top Grads 
C3 ICT Finance +18 +8 Yes Grad Place 
Lecturers 
Hon Grads - 
USA 
C4 ICT Finance +240 +120 Yes Grad Place 
Lecturers 
Top 5% Grads 
Hon Grads 
USA 
C5 ICT +30 +24 Yes Lecturers Top Grads 
Hon Grads 
USA 
C6 ERP & ERP 
Educ. 
+60 +48 Yes Grad Place  
C7 ERP 
Consulting 
+25 +25 Yes Recruitment 
Training 
Engineers 
C8 ERP +40 +38 Yes Recruitment 
Training 
No B.Com. 
Gen 
C9 ERP +20 +18 Yes Recruitment 
Training 
 
C10 ERP +120 +65 Yes Lecturers Top ERP 
C11 Retail +220 +100 Yes Grad Place HR recruit 
C12 Entertainmen
t 
+400 +40 Yes Adverts Require 40 
graduates now 
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Resource Planning (ERP) market and in retail. All the companies had a large number of ICT 
employees and most employed ICT graduates from NMMU.   
The companies in Table 4 all indicated that they had difficulties in recruiting ICT graduate 
skills the past three years. The ICT graduate recruitment strategies varied from company to 
company, however personal contact with lecturers, using graduate placement programs and 
providing a training program and then selecting suitable candidates from the program were 
some strategies utilised to obtain suitable, qualified ICT graduates.  
E-Skills Shortage 
All ICT companies that participated in this study are experiencing e-skills 
shortages and find it difficult to recruit suitably qualified ICT graduates. The 
international economic crisis has had a limited positive effect in that a number of 
ex-pat ICT graduate workers have returned to South Africa and have been 
recruited by S.A. businesses.  
The 2010 Industry ICT graduate skills requirements  
The current ICT graduate skill requirements identified by the ICT graduate employers that 
they currently require are presented in Table 5 and are highlighted. The skills that were 
identified by a number of participants are identified with an “*” in Table 5. The skills 
highlighted in Yellow are existing skills and the skills highlighted in Green are newly 
identified skills. The respondents identified skill requirements in all four skill categories, 
namely programming, technical skills, business skills and soft skills.  
The new programming skills required include SQL and SQL server skills and mobile 
application development skills, mobile operating system knowledge specifically for the iPad 
and iPhone. The technical skills required included ERP skills and a number of respondents 
required ICT graduates with exposure to large databases. A number of new Software 
Development skills were identified, including requirements elicitation and testing and quality 
assurance and also knowledge of data centric web-sites.  The new Business Skills identified 
were Business Process Modelling and a new sub-category Internationalisation Skills.  
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Soft Skills Business Skills Technical  Skills Programming 
Skills 
Problem-solving 
skills 
Business processes Software development Current 
languages 
 Ability to Learn 
 Attention to 
Details 
 Business Problem 
Solving 
 Creativity 
 Critical thinking 
 General  Problem  
Solving* 
 Research  skills 
 Working under 
pressure 
 Logical thinking 
 Accounting 
 Business Process 
Design/ 
    Re-engineering 
 Contracting and legal 
 Finance 
 Marketing 
 Supply Chain 
 Management 
 Business Process 
Modelling* 
 Agile/RAD Development 
 CASE Tools 
 Client-Server 
 Programming 
 SDLC 
 System Testing 
 Systems Analysis 
 Systems Design 
 User-Interface Design 
 Web-based Application 
Development 
 Data modelling skills 
 Requirements elicitation, 
specifications writing 
skills 
 Source control and 
version control 
 Testing and quality 
assurance* 
 Compiler knowledge 
 Patterns 
 
 .NET 
 AJAX 
 ASP 
 C/C++ 
 C# 
 ColdFusion 
 HTML/XHT
ML/DHTML 
 Java/J2EE/J
2P 
 Perl 
 PHP 
 SQL and 
SQL Server* 
 Visual Basic 
 XML 
 Silverlight 
 Mobile Apps 
development 
 
Management skills 
 Change Management 
 Managing 3rd party 
providers 
 Outsourcing 
Management 
 User Relationship 
Management 
 
Internationalisation 
skills 
 Working Globally 
 Working in Virtual 
Teams 
 International language 
and cultural skills 
 Customs and belief 
skills 
 Distributed members 
and groupware skills 
Interpersonal skills 
 Conflict 
Resolution 
 Interpersonal 
Relationships 
 Leadership 
 Self-esteem 
 Teamwork 
Business applications 
 Applying IT to Business 
Problems 
 Customer Relationship 
Management (CRM) 
 DSS/GDSS 
 Enterprise Resource 
Planning (ERP) * 
 Operating Systems 
 Transaction Processing 
Systems 
 Web servers/data centric 
websites 
 Working with large 
databases* 
Project management Legacy 
languages 
Work ethic  Project Management/    
    Planning/Budgeting/ 
    Scheduling 
 Project Risk 
Management 
 Ada 
 COBOL 
 Smalltalk 
 Initiative/Motivati
on to work 
 Integrity/Honesty/ 
   Ethics 
 Professional Strategy skills 
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Ethics 
 Responsibility 
 Self management 
 Self development 
 Time 
Management 
 Continued 
willingness to 
learn 
 Business Intelligence 
 Business Strategy 
 Project Integration Information management 
 Data Mining 
 Data Warehousing 
 Database Administration  
 Electronic Data 
Interchange (EDI) 
 Online Analytical 
Processing (OLAP) 
 Database skills* 
Language skills 
 Negotiation Skills 
 Oral 
Communications 
 Questioning skills 
 Written 
Communications 
 Presentation 
skills 
 Human 
interaction 
 
 
Hardware 
 Business Continuity   
Planning (BCP) 
 IT 
Architecture/Standards 
 Network administration 
 Security 
 Voice/Data Telecom 
Table 5: Current ICT Graduate skill requirements.  
The Internationalisation Skills could be classified either as Business Skills and/or Soft Skills. 
A number of respondents operated internationally and worked on or managed international 
projects. Graduates require skills working in virtual teams, working with people in different 
time zones, with different cultures and languages, using a number of groupware technologies. 
The importance of Soft Skills was highlighted by all respondents and specifically problem 
solving skills were emphasised.  
The participants in the study identified the following future ICT Graduate skill requirements:  
 Business Intelligence;  
 Statistics and ICT; 
 Multi-skilled and multi major ICT Graduates; 
 Data warehousing and data mining; 
 Students familiar with large datasets; and 
 Cloud computing, SOA and SaaS. 
 
The additional information provided by respondents included: 
 There are no “SA black‟ candidates available with top skills and this is desperately 
needed; 
 Employers find it difficult to employ the “right” quality or qualified ICT graduates; 
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 Industry require more S.A. ICT students with Honours and Masters qualifications; 
 Testing and quality assurance as a career should be promoted (*);      
 Marketing ICT careers to Learners at schools and to ICT students should be a priority; 
 Current global economy only provided limited ICT people returning to SA; 
 Industry should promote the creation of ICT incubators at CS/IS departments ; 
 Companies Offshore ICT skills out of necessity, because not enough local skills are 
available; 
 Universities should include  a larger practical component in 3rd year CS/IS courses; 
 Skills in testing and setting up test cases and code coverage should be investigated; 
 Knowledge of threading and multi-threading must be included in curricula; 
 Exposure to different operating systems in the syllabi must be encouraged;  
 International companies require honours degrees – specifically when applying for a 
USA work visa; and 
 SA education system will not be able to supply sufficient number of ICT graduates in 
the future implying off-shoring to India and China. 
The research findings indicate that industry ICT graduate employers require a diverse set of 
ICT skills and that they find it difficult to recruit ICT graduates with the required ICT skill 
sets as listed in Table 5. The results confirm the ITWeb (2009) and Gartner (2009) research 
findings and identified the importance of Business Intelligence and Process Management 
skills. The significance of post-graduate qualifications was highlighted and the importance of 
exposing ICT Graduates to different ICT career opportunities, for example a career in Testing 
and Quality Assurance, were emphasised. Closer collaboration between universities and 
industry were stated as well as the creation of incubators at CS/IS departments. 
Industry ICT graduate recruitment difficulties and recruitment strategies 
All the companies that participated in this study experienced difficulties in recruiting suitably 
qualified ICT graduates. A number of companies indicated that they wanted to recruit the 
“best” candidates or the top 5% of each class. The following responses were received on the 
selected question: How do you recruit ICT Graduates? 
 Advertise and internships; 
 University recruitment program (Graduate Placement); 
 Internships and 5 day free product training program (eg. SAP course); 
 Only employ  ICT graduates from specific universities; 
 Personal contact with university ICT lecturers; 
 Personnel agency – no time to visit universities; 
 Private HR Consultancy; and  
 Bursaries for undergraduate and post-graduate students.  
The respondents used various strategies to recruit ICT graduates and all the respondents 
indicated that they need to employ ICT graduates the following year. New initiatives such as 
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bursaries and internships were emphasised, including industry specific projects and research 
initiatives.  
CONCLUSION AND FUTURE WORK 
ICT skills shortage is of national and international concern. Studies have provided figures 
relating to the e-skills shortage and companies have indicated that they find it difficult 
recruiting ICT graduates and acquiring suitable ICT skills.  The ICT skills shortage if further 
affected by the reduced number of ICT graduates entering and completing graduate 
programs. All employers that participated in this study found it difficult to recruit ICT 
graduates and are making use of other methods, such as offering free product training 
courses, in order to obtain and select possible candidates for employment. A number of 
companies use employment agencies to recruit ICT graduates and all companies struggled 
finding suitable qualified Black graduates in South Africa.  
Tertiary institutions need to take cognisance of the future skill requirements and ensure that 
the curriculum addresses the skill shortages. The results presented in Section 5 are of specific 
importance to academic departments and the results could be used to address the ICT 
graduate and industry requirements ICT graduate skills gap. The findings from this study are 
of particular importance to all universities in South Africa wanting to address the industry 
ICT skill requirements. The findings complement the findings of the Accenture report (2008) 
and support the research conducted in the field of ICT skills shortage studies in South Africa. 
This study has provided the foundation for closer university and industry collaboration and 
provided a platform for future co-operation and liaison. A significant finding is that most 
companies participating in this survey indicated that the South African education system 
cannot provide the industry ICT skill requirements currently and that the situation will 
deteriorate in the future. Future research will include extending the study and researching 
graduate career opportunities and specific future ICT skill requirements. 
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Appendix U: Openbox Career Plan for Graduates     
                  
 
 
 
 
 
 
 
 
 291 
 
Appendix V: School ICT career marketing presentation 
 
Department of Computing  Sciences
Nelson Mandela Metropolitan University
P.O. Box 77000
Port Elizabeth 6031
South Africa
The Modern Information and 
Communication Technology 
(ICT) Work Environments
 
Who wants to study IT 
and pursue IT as a 
career?
 
Which is the greatest    
company to work for 
in the world?
  
• Fortune Magazine lists the “100 Best 
Companies to Work For”.
• Google have been identified as the best 
company to work for in 2007 and 2008.
• Google in 2009 had 19,786 full-time 
employees.
• Google runs thousands of servers across 
the world.
• Google processes one petabyte of user-
generated data each hour.
 
• Each employee has at least two large 
screens. 
• Four to six 'Googlers' per office. 
• The Googlers can share cubes, yurts and 
huddle rooms.
• Innovation is encouraged by providing 
large boards.  
• A rest room is provided containing 
massage chairs and viewing relaxing 
aquariums. 
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• On-site doctors, crèche facilities and dry 
cleaning. 
• Employees can pursue projects that they 
are passionate about.
• The Google workspace allows: dogs and 
provides scooters, lava lamps, large 
inflatable balls and massage chairs to 
employees. 
• The company provides pool tables, 
assorted video games, pianos, ping pong 
tables, gyms and dance classes. 
 
• Private communication facilities are 
provided on each floor.        
• Break away rooms are provided, 
containing a variety of snacks and 
drinks. 
• Healthy lunches and dinners are 
provided for all staff at a variety of 
cafeterias. 
• Google - “work should be challenging 
and the challenge should be fun”.
 
1of no
  
 
1of no
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1of no
 
  
1of no
 
1of no
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1of no
  
 
1of no
 
1of no
 
Which other 
company is great 
to work for in the 
world?
 
 295 
 
 
1of no
 
1of no
 
1of no
 
1of no
 
1of no
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1of no
 
1of no
 
Is South 
Africa 
different? 
 
1of no
Cape Town
 
1of no
 
1of no
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1of no
 
1of no
 
Department of Computing Sciences
• BSc in Computer Science and Information Systems
• BCom in Computer Science and Information Systems
• Industry collaboration and Advisory Board
• Industry talks and visits
• Excellence club
• Great research opportunities
• Modern equipment and research equipment
• Great career opportunities
• “Fun” work and learning environment
 
1of no
NMMU Labs
 
1of no
 
1of no
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1of no
 
1of no
 
1of no
 
1of no
 
1of no
 
1of no
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ICT Careers and Salaries 
per year - 2009
Tester / Software tester R421,200
Consultant – Financial software R612,000
Consultant – Knowledge management R517,800
Network manager R538,000
Web developer R392,400
Database administrator R590,000
Test analyst R385,504
Lecturer R346,800
Network engineer R600,000
Developer / programmer R540,000
Information security specialist R657,600
Business analyst R615,000
Systems analyst R584,000
Software engineer R609,600
IT / IS / Tech manager R725,200  
ICT Careers and Salaries
per year - 2009
Project manager R783,200
Consultant – ERP R800,000
Business development manager R923,000
Software architect R982,000
Enterprise architect / Chief architect R927,500
CEO/MD/President R1,494,000
COO – Chief Operations Officer R1,075,200
Director/Group director of IT/IS/ MIS/Technology R1,200,000
Sales Director R1,440,000
CTO – Chief Technology Officer R1,140,000
Chief Financial Officer/Financial Director R1,080,000
CIO – Chief Information Officer R1,189,000
CSO - Chief Security Officer R1,151,000
 
• BCom – CS&IS
• BSc – CS&IS
NEW Degree 
BCom Information Systems
Includes:
• Business Process modeling
• Enterprise Resource Planning
• Business Management or   
Accounting or Auditing 
NMMU Dept of Computing 
Sciences Degrees
 
NOW
Who wants to study IT 
and pursue IT as a 
career?
 
Questions
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Appendix W: Additional Statistical Results 
 
Scholar  Career Interest Questionnaire additional statistics.  
Hypothesis testing  
H1: Learners attending previously disadvantaged schools are less inclined to study 
CS/IS/IT than learners attending previously advantaged schools. 
 
Chi-square df p 
Pearson Chi-square 123.4667 df=1 p=0.0000 
Phi for 2 x 2 tables 0.283517 
 
Conclusion: The opposite is true, scholars (learners) attending previously disadvantaged 
schools are MORE inclined to study CS/IS/IT than learners attending. 
    IS/CS/IT Row 
Disadvantaged No Yes   
No 1149 280 1429 
Row % 80.4% 19.6%   
Yes 36 71 107 
Row % 33.6% 66.4%   
Totals 1185 351 1536 
  77.1% 22.9%   
  
H2: Scholars (learners) of colour are less inclined to study CS/IS/IT than white scholars 
(learners). 
 
Chi-square df p 
Pearson Chi-square 15.04837 df=1 p=.00010 
Phi for 2 x 2 tables 0.1001951 
 
Conclusion: The opposite is true, scholars (learners) of colour are MORE inclined to 
study CS/IS/IT than white learners. 
  IS/CS/IT Row 
Ethnic Group No Yes   
Black/Coloured/Indian/Other 329 135 464 
Row % 70.9% 29.1%   
White 828 207 1035 
Row % 80.0% 20.0%   
Totals 1157 342 1499 
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H3: Female scholars (learners) are less inclined to study CS/IS/IT than male scholars 
(learners). 
 
Chi-square df p 
Pearson Chi-square 32.06162 df=1 p=.00000 
Phi for 2 x 2 tables 0.1460539 
 
Conclusion: The hypothesis is accepted, female scholars (learners) are less inclined to 
study CS/IS/IT than male learners. 
  IS/CS/IT Row 
Gender No Yes   
Female 653 131 784 
Row % 83.3% 16.7%   
Male 511 208 719 
Row % 71.1% 28.9%   
Totals 1164 339 1503 
   
  
H4: Grade 9 scholars (learners) are less inclined to study CS/IS/IT than grade 11/12 
scholars (learners). 
 
Chi-square df p 
Pearson Chi-square 10.68266 df=1 p=.00108 
Phi for 2 x 2 tables 0.833958 
 
Conclusion: The hypothesis is NOT accepted, because not practically significant. Grade 9 
scholars (learners) are less inclined to study CS/IS/IT than grade 11/12 scholars (learners), 
but not practically significant. 
  IS/CS/IT Row 
Grade No Yes   
Grade 9 597 142 739 
Row % 80.8% 19.2%   
Grade 11 & 12 588 209 797 
Row % 73.8% 26.2%   
Totals 1185 351 1536 
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H5: Scholars (learners)  do not have adequate knowledge of what the following entails: 
H5:1 :IS, H5:1 :CS, H5:1 :IT and H5:1 : CS/IS/IT collectively. 
Conclusion: The hypothesis is NOT accepted, because not practically significant. Grade 9 
scholars (learners) are less inclined to study CS/IS/IT than grade 11/12 scholars (learners), 
but not practically significant. 
     
 
Knowledge 
Descriptive Statistics (n=1536) IS CS IT IS/CS/IT 
Mean 23.53 31.32 20.17 25.03 
S.D. 24.33 20.24 23.12 15.90 
Min. 0.00 0.00 0.00 0.00 
Quartile 1 0.00 17.00 0.00 17.00 
Median 17.00 33.00 17.00 22.00 
Quartile 3 33.00 50.00 33.00 33.00 
Max. 100.00 100.00 100.00 78.00 
     
 
Knowledge 
Knowledge (percentage) IS CS IT IS/CS/IT 
[0 to 10) 544 230 616 197 
Column % 35% 15% 40% 13% 
[10 to 20) 396 365 443 431 
Column % 26% 24% 29% 28% 
Cumulative Col. % 61% 39% 69% 41% 
[20 to 30) 0 0 0 443 
Column % 0% 0% 0% 29% 
Cumulative Col. % 61% 39% 69% 70% 
[30 to 40) 261 468 223 232 
Column % 17% 30% 15% 15% 
Cumulative Col. % 78% 69% 83% 85% 
[40 to 50) 0 0 0 78 
Column % 0% 0% 0% 5% 
Cumulative Col. % 78% 69% 83% 90% 
[50 to 60) 172 322 119 92 
Column % 11% 21% 8% 6% 
Cumulative Col. % 89% 90% 91% 96% 
[60 to 70) 97 138 78 44 
Column % 6% 9% 5% 3% 
Cumulative Col. % 96% 99% 96% 99% 
[70-80) 0 0 0 19 
Column % 0% 0% 0% 1% 
Cumulative Col. % 96% 99% 96% 100% 
[80-90) 53 11 46 0 
Column % 3% 1% 3% 0% 
Cumulative Col. % 99% 100% 99% 100% 
[90-100] 13 2 11 0 
Column % 1% 0% 1% 0% 
Cumulative Col. % 100% 100% 100% 100% 
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     95% Confidence Interval 
Limits for the population mean 
knowledge IS CS IT IS/CS/IT 
Low 22.31 30.31 19.02 24.23 
High 24.75 32.33 21.33 25.82 
     
H6 : Scholars (learners)  know less about CS than about: H6.1: IS and H6.2 : IT 
Conclusion: The opposite is true, scholars (learners) know MORE about CS than about IS 
and IT. 
H6 
  
Statistics pertaining to differences with CS Knowledge 
   
    One-sample t-Test Practical Significance 
Knowledge of: Mean Std.Dv. Diff. Std.Dv. t p Cohen's d 
CS 31.32 20.24       (df=1535)     
IS 23.53 24.33 7.79 30.25 10.09 .000 0.26 Small 
IT 20.17 23.12 11.15 28.69 15.23 .000 0.39 Small 
 
Reliability statistics 
 
Cronbach's 
alpha 
    IS-Knowledge 0.60 
    CS-Knowledge 0.19 
    IT-Knowledge 0.62 
    Tot-Knowledge 0.49 
    
      
 
Mean if Var. if StDv. if Itm-Totl Alpha if 
CS-K1-Question 17 1.531901 1.121378 1.058951 0.127213 0.119066 
CS-K2-Question 18 1.586589 1.055002 1.027133 0.229415 0.024542 
CS-K3-Question 19 1.542318 1.013834 1.006893 0.251251 0.000000 
CS-K4-Question 20 1.608073 1.421914 1.192440 -0.135094 0.332510 
CS-K5-Question 21 1.412109 1.149827 1.072300 0.072431 0.171295 
CS-K6-Question 22 1.713542 1.384087 1.176472 -0.052491 0.253732 
Table W-1: Reliability statistics for knowledge areas in Computer Science Questions 17-22. 
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Additional statistics: figures and tables 
Fields of study n 
1st 
Choice n 2nd Choice n 3rd Choice 
Arts 86 12% 47 6% 46 6% 
Computer Science 20 3% 29 4% 28 4% 
Education 21 3% 24 3% 26 4% 
Finance 16 2% 29 4% 21 3% 
Information 
Systems 1 0% 4 1% 6 1% 
Journalism 30 4% 58 8% 50 7% 
Medical Studies 135 18% 66 9% 8 1% 
Info Technology 30 4% 30 4% 21 3% 
Accounting 88 12% 69 9% 55 7% 
Economics 22 3% 49 7% 34 5% 
Engineering 73 10% 58 8% 47 6% 
History 19 3% 27 4% 27 4% 
Law 46 6% 70 9% 72 10% 
Mathematics 33 4% 43 6% 75 10% 
Science 37 5% 73 10% 61 8% 
Other 82 11% 63 9% 162 22% 
Table W-2:Choice of field of study Grade 9 scholars.  
 
Field of study n 1st choice n 
2nd 
Choice n 3rd Choice 
Arts 75 9% 54 7% 39 5% 
Computer Science 33 4% 40 5% 42 5% 
Education 56 7% 62 8% 57 7% 
Finance 22 3% 48 6% 35 4% 
Information 
Systems 8 1% 10 1% 13 2% 
Journalism 25 3% 63 8% 47 6% 
Medical Studies 124 16% 48 6% 9 1% 
Info Technology 31 4% 39 5% 42 5% 
Accounting 77 10% 45 6% 34 4% 
Economics 35 4% 54 7% 41 5% 
Engineering 85 11% 51 6% 30 4% 
History 4 1% 26 3% 25 3% 
Law 64 8% 69 9% 77 10% 
Mathematics 20 3% 33 4% 51 6% 
Science 18 2% 43 5% 30 4% 
Other 120 15% 112 14% 225 28% 
Table W-3:Choice of field of study Grade 11/12 scholars.  
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Figure W-1: Questions 2-9 – Grade 9 (Left) and Grade 11/12 (Right). 
        
Grade 9 n % 
INTERNET ACCESS (YES) 687 93% 
INTERNET ACCESS (NO) 51 7% 
INTERNET USE (YES) 364 49% 
INTERNET USE (NO) 373 50% 
AWARE OF INFO (YES) 586 79% 
AWARE OF INFO (NO) 150 20% 
AWARE OF UNIV (YES) 170 23% 
AWARE OF UNIV (NO) 564 76% 
UNIV EVENTS (YES) 370 50% 
UNIV EVENTS (NO) 366 50% 
UNIV VISIT (YES) 193 26% 
UNIV VISIT (NO) 529 72% 
COMPUTER STUDIES (YES) 484 65% 
COMPUTER STUDIES (NO) 249 34% 
 
Table W-4: Questions 2-9 results for Grade 9 and Grade 11/12 scholars.  
The Grade 9 (93%) and Grade 11/12 (82%) of the scholars indicated that they had Internet 
access, however only 49% of the Grade 9‟s and 45% of the Grade 11/12‟s indicated that they 
used the Internet to read about careers in CS/IS/IT. The mojority (78%) indicated they were 
aware of information about CS/IS/IT on the web.  
A limited number of scholars (<35%) indicated they received information about CS/IS/IT 
courses. Scolars were aware of events on campus and the majority of Grade 11/12 scholars 
(80%) indicated universities visited their school. The computer studies question is irrelavant 
as the subject is not offered since 2006.  
 
Grade 11/12 n % 
INTERNET ACCESS (YES) 652 82% 
INTERNET ACCESS (NO) 135 17% 
INTERNET USE (YES) 361 45% 
INTERNET USE (NO) 427 54% 
AWARE OF INFO (YES) 617 77% 
AWARE OF INFO (NO) 166 21% 
AWARE OF UNIV (YES) 268 34% 
AWARE OF UNIV (NO) 514 64% 
UNIV EVENTS (YES) 576 72% 
UNIV EVENTS (NO) 208 26% 
UNIV VISIT (YES) 641 80% 
UNIV VISIT (NO) 141 18% 
COMPUTER STUDIES (YES) 508 64% 
COMPUTER STUDIES (NO) 275 35% 
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Figure W-2: Computer use by Grade 9 and Grade 11.  
                
Table W-5: Questions 9 – computer use results for Grade 9 and Grade 11/12 scholars.  
In Grade 9,13% used a computer daily compared to 44% in Grade 11/12. The alarming 
statistic is that 18% in Grade 9 and 32% in Grade 11/12 indicated that they never use a 
computer.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Grade 9: Computer use n % 
COMPUTER USE (Daily) 97 13% 
COMPUTER USE (2-3 Days) 195 26% 
COMPUTER USE (Weekly) 280 38% 
COMPUTER USE (2 Weeks) 8 1% 
COMPUTER USE (Monthly) 13 2% 
COMPUTER USE (Never) 132 18% 
Grade 11/12: Computer use n % 
COMPUTER USE (Daily) 349 44% 
COMPUTER USE (2-3 Days) 71 9% 
COMPUTER USE (Weekly) 49 6% 
COMPUTER USE (2 Weeks) 9 1% 
COMPUTER USE (Monthly) 37 5% 
COMPUTER USE (Never) 253 32% 
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1st Year Career Choice Questionnaire additional Chi2 statistics and cross 
tabulations. 
 
 
INF OPENDAY         Expected Frequencies 
  
Y N Row 
Totals   
Y N Row 
Totals 
Non-WRA 16 109 125 
Non-
WRA 18.6012 106.3988 125 
Row % 12.80% 87.20% 
 
  
  
  
WRA 9 34 43 WRA 6.39881 36.60119 43 
Row % 20.93% 79.07% 
 
  
  
  
Totals 25 143 168 Totals 25 143 168 
  
      
  
  
Chi-
square 
df p 
   
  
Pearson Chi-square 1.669620 df=1 p=.19631 
   
  
M-L Chi-square 1.572133 df=1 p=.20990 
   
  
Yates Chi-square 1.089442 df=1 p=.29660 
   
  
Fisher exact, one-tailed 
  
p=.14849 
   
  
two-tailed 
  
p=.21766 
   
  
McNemar Chi-square 
(A/D) 5.780000 df=1 p=.01621 
   
  
(B/C) 83.05932 df=1 p=0.0000 
   
  
Phi for 2 x 2 tables -.099691 
 
  
   
  
Tetrachoric correlation -.194447 
 
  
   
  
Contingency coefficient .0991989             
        INF GAMINGDAY         Expected Frequencies 
  
N Y Row 
Totals   
Y N Row 
Totals 
Non-WRA 123 2 125 
Non-
WRA 18.6012 106.3988 125 
Row % 98.40% 1.60% 
 
  
  
  
WRA 43 0 43 WRA 6.39881 36.60119 43 
Row % 100.00% 0.00% 
 
  
  
  
Totals 166 2 168 Totals 25 143 168 
  
      
  
  
Chi-
square 
df p 
   
  
Pearson Chi-square .6962892 df=1 p=.40404 
   
  
M-L Chi-square 1.190868 df=1 p=.27516 
   
  
Yates Chi-square .0003766 df=1 p=.98452 
   
  
Fisher exact, one-tailed 
  
p=.55247 
   
  
two-tailed 
  
p=1.0000 
   
  
McNemar Chi-square 
(A/D) 121.0081 df=1 p=0.0000 
   
  
(B/C) 35.55556 df=1 p=.00000 
   
  
Phi for 2 x 2 tables -.064378 
 
  
   
  
Tetrachoric correlation -.075321 
 
  
   
  
Contingency coefficient .0642454             
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INF EXPO         Expected Frequencies 
  
N Y Row 
Totals   
Y N Row 
Totals 
Non-WRA 124 1 125 
Non-
WRA 18.6012 106.3988 125 
Row % 99.20% 0.80% 
 
  
  
  
WRA 43 0 43 WRA 6.39881 36.60119 43 
Row % 100.00% 0.00% 
 
  
  
  
Totals 167 1 168 Totals 25 143 168 
  
      
  
  
Chi-
square 
df p 
   
  
Pearson Chi-square .3460599 df=1 p=.55635 
   
  
M-L Chi-square .5933577 df=1 p=.44113 
   
  
Yates Chi-square .3146169 df=1 p=.57486 
   
  
Fisher exact, one-tailed 
  
p=.74405 
   
  
two-tailed 
  
p=1.0000 
   
  
McNemar Chi-square 
(A/D) 122.0081 df=1 p=0.0000 
   
  
(B/C) 38.20454 df=1 p=.00000 
   
  
Phi for 2 x 2 tables -.045386 
 
  
   
  
Tetrachoric correlation .0811983 
 
  
   
  
Contingency coefficient .0453392             
        INF LETTER         Expected Frequencies 
  
N Y Row 
Totals   
Y N Row 
Totals 
Non-WRA 122 3 125 
Non-
WRA 18.6012 106.3988 125 
Row % 97.60% 2.40% 
 
  
  
  
WRA 42 1 43 WRA 6.39881 36.60119 43 
Row % 97.67% 2.33% 
 
  
  
  
Totals 164 4 168 Totals 25 143 168 
  
      
  
  
Chi-
square 
df p 
   
  
Pearson Chi-square .0007623 df=1 p=.97797 
   
  
M-L Chi-square .0007662 df=1 p=.97792 
   
  
Yates Chi-square .3049348 df=1 p=.58081 
   
  
Fisher exact, one-tailed 
  
p=.72940 
   
  
two-tailed 
  
p=1.0000 
   
  
McNemar Chi-square 
(A/D) 117.0732 df=1 p=0.0000 
   
  
(B/C) 32.08889 df=1 p=.00000 
   
  
Phi for 2 x 2 tables -.002130 
 
  
   
  
Tetrachoric correlation -.007893 
 
  
   
  
Contingency coefficient .0021302             
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INF VISIT         Expected Frequencies 
  
N Y Row 
Totals   
Y N Row 
Totals 
Non-WRA 110 15 125 
Non-
WRA 18.6012 106.3988 125 
Row % 88.00% 12.00% 
 
  
  
  
WRA 35 8 43 WRA 6.39881 36.60119 43 
Row % 81.40% 18.60% 
 
  
  
  
Totals 145 23 168 Totals 25 143 168 
  
      
  
  
Chi-
square 
df p 
   
  
Pearson Chi-square 1.181114 df=1 p=.27713 
   
  
M-L Chi-square 1.117349 df=1 p=.29049 
   
  
Yates Chi-square .6882933 df=1 p=.40675 
   
  
Fisher exact, one-tailed 
  
p=.20068 
   
  
two-tailed 
  
p=.30664 
   
  
McNemar Chi-square 
(A/D) 86.44915 df=1 p=0.0000 
   
  
(B/C) 7.220000 df=1 p=.00721 
   
  
Phi for 2 x 2 tables .0838477 
 
  
   
  
Tetrachoric correlation .1681694 
 
  
   
  
Contingency coefficient .0835545             
        INF MAGAZINE ADVERT         Expected Frequencies 
  
N Y Row 
Totals   
Y N Row 
Totals 
Non-WRA 124 1 125 
Non-
WRA 18.6012 106.3988 125 
Row % 99.20% 0.80% 
 
  
  
  
WRA 43 0 43 WRA 6.39881 36.60119 43 
Row % 100.00% 0.00% 
 
  
  
  
Totals 167 1 168 Totals 25 143 168 
  
      
  
  
Chi-
square 
df p 
   
  
Pearson Chi-square .3460599 df=1 p=.55635 
   
  
M-L Chi-square .5933577 df=1 p=.44113 
   
  
Yates Chi-square .3146169 df=1 p=.57486 
   
  
Fisher exact, one-tailed 
  
p=.74405 
   
  
two-tailed 
  
p=1.0000 
   
  
McNemar Chi-square 
(A/D) 122.0081 df=1 p=0.0000 
   
  
(B/C) 38.20454 df=1 p=.00000 
   
  
Phi for 2 x 2 tables -.045386 
 
  
   
  
Tetrachoric correlation .0811983 
 
  
   
  
Contingency coefficient .0453392             
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INF NEWSPAPER ADVERT       Expected Frequencies 
  
N Y Row 
Totals   
Y N Row 
Totals 
Non-WRA 122 3 125 
Non-
WRA 18.6012 106.3988 125 
Row % 97.60% 2.40% 
 
  
  
  
WRA 42 1 43 WRA 6.39881 36.60119 43 
Row % 97.67% 2.33% 
 
  
  
  
Totals 164 4 168 Totals 25 143 168 
  
      
  
  
Chi-
square 
df p 
   
  
Pearson Chi-square .0007623 df=1 p=.97797 
   
  
M-L Chi-square .0007662 df=1 p=.97792 
   
  
Yates Chi-square .3049348 df=1 p=.58081 
   
  
Fisher exact, one-tailed 
  
p=.72940 
   
  
two-tailed 
  
p=1.0000 
   
  
McNemar Chi-square 
(A/D) 117.0732 df=1 p=0.0000 
   
  
(B/C) 32.08889 df=1 p=.00000 
   
  
Phi for 2 x 2 tables -.002130 
 
  
   
  
Tetrachoric correlation -.007893 
 
  
   
  
Contingency coefficient .0021302             
        INF WEBSITE         Expected Frequencies 
  
N Y Row 
Totals   
Y N Row 
Totals 
Non-WRA 116 9 125 
Non-
WRA 18.6012 106.3988 125 
Row % 92.80% 7.20% 
 
  
  
  
WRA 36 7 43 WRA 6.39881 36.60119 43 
Row % 83.72% 16.28% 
 
  
  
  
Totals 152 16 168 Totals 25 143 168 
  
      
  
  
Chi-
square 
df p 
   
  
Pearson Chi-square 3.060602 df=1 p=.08021 
   
  
M-L Chi-square 2.766808 df=1 p=.09624 
   
  
Yates Chi-square 2.097635 df=1 p=.14753 
   
  
Fisher exact, one-tailed 
  
p=.07807 
   
  
two-tailed 
  
p=.12717 
   
  
McNemar Chi-square 
(A/D) 94.82927 df=1 p=0.0000 
   
  
(B/C) 15.02222 df=1 p=.00011 
   
  
Phi for 2 x 2 tables .1349736 
 
  
   
  
Tetrachoric correlation .2836459 
 
  
   
  
Contingency coefficient .1337607             
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INF PARENTS         Expected Frequencies 
  
N Y Row 
Totals   
Y N Row 
Totals 
Non-WRA 86 39 125 
Non-
WRA 18.6012 106.3988 125 
Row % 68.80% 31.20% 
 
  
  
  
WRA 28 15 43 WRA 6.39881 36.60119 43 
Row % 65.12% 34.88% 
 
  
  
  
Totals 114 54 168 Totals 25 143 168 
  
      
  
  
Chi-
square 
df p 
   
  
Pearson Chi-square .1990502 df=1 p=.65549 
   
  
M-L Chi-square .1972315 df=1 p=.65697 
   
  
Yates Chi-square .0659845 df=1 p=.79728 
   
  
Fisher exact, one-tailed 
  
p=.39476 
   
  
two-tailed 
  
p=.70640 
   
  
McNemar Chi-square 
(A/D) 48.51485 df=1 p=.00000 
   
  
(B/C) 1.492537 df=1 p=.22183 
   
  
Phi for 2 x 2 tables .0344213 
 
  
   
  
Tetrachoric correlation .0602893 
 
  
   
  
Contingency coefficient .0344009             
        INF FRIENDS         Expected Frequencies 
  
N Y Row 
Totals   
Y N Row 
Totals 
Non-WRA 110 15 125 
Non-
WRA 18.6012 106.3988 125 
Row % 88.00% 12.00% 
 
  
  
  
WRA 34 9 43 WRA 6.39881 36.60119 43 
Row % 79.07% 20.93% 
 
  
  
  
Totals 144 24 168 Totals 25 143 168 
  
      
  
  
Chi-
square 
df p 
   
  
Pearson Chi-square 2.083721 df=1 p=.14888 
   
  
M-L Chi-square 1.947183 df=1 p=.16289 
   
  
Yates Chi-square 1.418233 df=1 p=.23370 
   
  
Fisher exact, one-tailed 
  
p=.11855 
   
  
two-tailed 
  
p=.20444 
   
  
McNemar Chi-square 
(A/D) 84.03362 df=1 p=0.0000 
   
  
(B/C) 6.612245 df=1 p=.01013 
   
  
Phi for 2 x 2 tables .1113692 
 
  
   
  
Tetrachoric correlation .2175196 
 
  
   
  
Contingency coefficient .1106849             
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INF TEACHERS         Expected Frequencies 
  
N Y Row 
Totals   
Y N Row 
Totals 
Non-WRA 104 21 125 
Non-
WRA 18.6012 106.3988 125 
Row % 83.20% 16.80% 
 
  
  
  
WRA 31 12 43 WRA 6.39881 36.60119 43 
Row % 72.09% 27.91% 
 
  
  
  
Totals 135 33 168 Totals 25 143 168 
  
      
  
  
Chi-
square 
df p 
   
  
Pearson Chi-square 2.500528 df=1 p=.11381 
   
  
M-L Chi-square 2.364779 df=1 p=.12410 
   
  
Yates Chi-square 1.846366 df=1 p=.17421 
   
  
Fisher exact, one-tailed 
  
p=.08940 
   
  
two-tailed 
  
p=.12376 
   
  
McNemar Chi-square 
(A/D) 71.38793 df=1 p=.00000 
   
  
(B/C) 1.557692 df=1 p=.21201 
   
  
Phi for 2 x 2 tables .1220004 
 
  
   
  
Tetrachoric correlation .2228575 
 
  
   
  
Contingency coefficient .1211025             
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Additional statistics: 3rd Year Career Awareness questionnaire 
 
Grouping the student‟s results for the understanding of IS Careers, ICT careers and 
explanation of job functions, responses 1=Strongly disagree, 2=Disagree, 3=Neutral and 
4=Agree, 5=Strongly agree in two separate groups. Mean scores per question are provided, 
Standard Deviation and 95% confidence interval statistics.   
 
            
      
95% 
Conf.Interval             
  Mean S.D. Lo High [1 to 3] [4 to 5] Total 
IS 1 3.62 0.99 3.32 3.92 15 36% 27 64% 42 100% 
IS 2 2.34 1.13 2.00 2.69 34 83% 7 17% 41 100% 
IS 3 2.98 1.02 2.67 3.29 28 67% 14 33% 42 100% 
IS 4 3.93 0.92 3.65 4.21 10 24% 32 76% 42 100% 
IS 5 2.88 1.19 2.52 3.24 28 67% 14 33% 42 100% 
IS 6 3.36 1.30 2.96 3.75 18 43% 24 57% 42 100% 
IS 7 2.12 1.04 1.80 2.43 37 88% 5 12% 42 100% 
IS 8 2.56 1.00 2.25 2.87 34 83% 7 17% 41 100% 
IS 9 2.45 0.99 2.15 2.75 37 88% 5 12% 42 100% 
IS 10 3.39 0.97 3.09 3.69 17 41% 24 59% 41 100% 
IS 11 2.98 0.99 2.67 3.28 28 68% 13 32% 41 100% 
IS 12 3.17 1.08 2.84 3.49 24 57% 18 43% 42 100% 
IS 13 3.71 1.09 3.39 4.04 14 33% 28 67% 42 100% 
IS 14 4.12 0.94 3.83 4.40 9 21% 33 79% 42 100% 
IS 15 4.35 0.66 4.14 4.56 4 10% 36 90% 40 100% 
IS 16 4.02 1.00 3.72 4.33 8 19% 34 81% 42 100% 
Table W-6: Descriptive Statistics: IS 1 to IS 16. 
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      95%Conf.Interval             
  Mean S.D. Lo High [1 to 3] [4 to 5] Total 
ICT 1 4.52 0.63 4.33 4.72 3 7% 39 93% 42 100% 
ICT 2 4.07 1.02 3.76 4.38 11 26% 31 74% 42 100% 
ICT 3 4.24 0.98 3.94 4.54 7 17% 35 83% 42 100% 
ICT 4 3.07 1.20 2.71 3.43 26 62% 16 38% 42 100% 
ICT 5 3.17 1.12 2.83 3.51 23 55% 19 45% 42 100% 
ICT 6 2.62 0.96 2.33 2.91 36 86% 6 14% 42 100% 
ICT 7 3.86 0.84 3.60 4.11 14 33% 28 67% 42 100% 
ICT 8 3.29 1.22 2.92 3.65 20 48% 22 52% 42 100% 
ICT 9 3.14 1.39 2.72 3.56 25 60% 17 40% 42 100% 
ICT 10 2.64 1.23 2.27 3.01 30 71% 12 29% 42 100% 
ICT 11 2.66 1.33 2.25 3.07 31 76% 10 24% 41 100% 
ICT 12 2.67 1.22 2.30 3.04 32 76% 10 24% 42 100% 
ICT 13 4.00 1.01 3.69 4.31 10 24% 32 76% 42 100% 
ICT 14 3.86 1.09 3.53 4.19 14 33% 28 67% 42 100% 
ICT 15 3.31 1.28 2.92 3.70 22 52% 20 48% 42 100% 
ICT 16 3.02 1.20 2.66 3.39 27 64% 15 36% 42 100% 
ICT 17 2.36 1.08 2.03 2.68 35 83% 7 17% 42 100% 
Table W-7: Descriptive Statistics: ICT 1 to ICT 17 
 
          
      95%Conf.Interval             
  Mean S.D. Lo High [1 to 3] [4 to 5] Total 
EXP BA 3.12 1.47 2.67 3.56 22 52% 20 48% 42 100% 
EXP Soft Dev 3.38 1.08 3.05 3.71 20 48% 22 52% 42 100% 
EXP Sys Anal 3.17 1.36 2.76 3.58 22 52% 20 48% 42 100% 
EXP Test Anal 3.19 1.33 2.79 3.59 21 50% 21 50% 42 100% 
EXP Sec Spec 3.02 1.35 2.61 3.43 23 55% 19 45% 42 100% 
EXP Proj Man 3.10 1.30 2.70 3.49 25 60% 17 40% 42 100% 
EXP Mobile 2.07 1.42 1.64 2.50 32 76% 10 24% 42 100% 
EXP Soc Net 1.90 1.32 1.51 2.30 35 83% 7 17% 42 100% 
EXP Know Man 1.62 1.27 1.24 2.00 36 86% 6 14% 42 100% 
EXP Sys Arc 1.67 1.16 1.32 2.02 37 88% 5 12% 42 100% 
Table W-8: Descriptive Statistics: EXP BA to EXP Sys Arc. 
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Chi Square Analysis of career understandings and career explanations. 
       
 
  
EXP BA and IS 1 - (Chi²(d.f. = 1, n = 42) = 11.00; p = .001; V = 0.51 Large).   
  IS 1           
EXP BA [1 to 3] [4 to 5] Total 
[1 to 3] 13 59% 9 41% 22 100% 
[4 to 5] 2 10% 18 90% 20 100% 
Total 15 36% 27 64% 42 100% 
 
      
EXP Soft Dev and ICT 1 - (Chi²(d.f. = 1, n = 42) = 0.26; p = .607).  
  ICT 1           
EXP Soft 
Dev 
[1 to 3] [4 to 5] Total 
[1 to 3] 1 5% 19 95% 20 100% 
[4 to 5] 2 9% 20 91% 22 100% 
Total 3 7% 39 93% 42 100% 
 
    
EXP Sys Anal and ICT 7 - (Chi²(d.f. = 1, n = 42) = 5.78; p = .016; V = 0.37 
Medium).  
  ICT 7           
EXP Sys 
Anal 
[1 to 3] [4 to 5] Total 
[1 to 3] 11 50% 11 50% 22 100% 
[4 to 5] 3 15% 17 85% 20 100% 
Total 14 33% 28 67% 42 100% 
 
       
 
 
   EXP Test Anal and ICT 2 - (Chi²(d.f. = 1, n = 42) = 0.12; p = .726).  
  ICT 2           
EXP Test 
Anal 
[1 to 3] [4 to 5] Total 
[1 to 3] 6 29% 15 71% 21 100% 
[4 to 5] 5 24% 16 76% 21 100% 
Total 11 26% 31 74% 42 100% 
 
    
EXP Sec Spec and IS 12 - (Chi²(d.f. = 1, n = 42) = 9.26; p = .002; V = 0.47 
Medium).  
  IS 12           
EXP Sec 
Spec 
[1 to 3] [4 to 5] Total 
[1 to 3] 18 78% 5 22% 23 100% 
[4 to 5] 6 32% 13 68% 19 100% 
Total 24 57% 18 43% 42 100% 
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EXP Sec Spec and ICT 12 - (Chi²(d.f. = 1, n = 42) = 3.25; p = .071).  
  ICT 12           
EXP Sec 
Spec 
[1 to 3] [4 to 5] Total 
[1 to 3] 20 87% 3 13% 23 100% 
[4 to 5] 12 63% 7 37% 19 100% 
Total 32 76% 10 24% 42 100% 
 
      
EXP Proj Man and IS 4 - (Chi²(d.f. = 1, n = 42) = 0.49; p = .482).  
  IS 4           
EXP Proj 
Man 
[1 to 3] [4 to 5] Total 
[1 to 3] 5 20% 20 80% 25 100% 
[4 to 5] 5 29% 12 71% 17 100% 
Total 10 24% 32 76% 42 100% 
 
      
EXP Mobile and ICT 16 - (Chi²(d.f. = 1, n = 42) = 1.17; p = .280).  
  ICT 16           
EXP Mobile [1 to 3] [4 to 5] Total 
[1 to 3] 22 69% 10 31% 32 100% 
[4 to 5] 5 50% 5 50% 10 100% 
Total 27 64% 15 36% 42 100% 
       EXP Know Man and IS 2 - (Chi²(d.f. = 1, n = 41) = 5.38; p = .020; V = 
0.36 Medium).  
  IS 2           
EXP Know 
Man 
[1 to 3] [4 to 5] Total 
[1 to 3] 31 89% 4 11% 35 100% 
[4 to 5] 3 50% 3 50% 6 100% 
Total 34 83% 7 17% 41 100% 
 
      
EXP Sys Arc and IS 8 - (Chi²(d.f. = 1, n = 41) = 0.03; p = .853).  
  IS 8           
EXP Sys Arc [1 to 3] [4 to 5] Total 
[1 to 3] 30 83% 6 17% 36 100% 
[4 to 5] 4 80% 1 20% 5 100% 
Total 34 83% 7 17% 41 100% 
 
      
EXP Sys Arc and ICT 4 - (Chi²(d.f. = 1, n = 42) = 0.01; p = .926).  
  ICT 4           
EXP Sys Arc [1 to 3] [4 to 5] Total 
[1 to 3] 23 62% 14 38% 37 100% 
[4 to 5] 3 60% 2 40% 5 100% 
Total 26 62% 16 38% 42 100% 
 
Table W-6: Cross tabulations and Chi2 analysis. 
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Additional statistics: ICT Graduate Skills Questionnaire 
 
 
Country Total Percent 
South Africa 79 78.22% 
Congo 1 0.99% 
United Kingdom 6 5.94% 
Canada 1 0.99% 
Australia 2 1.98% 
USA 3 2.97% 
Lesotho 1 0.99% 
United States 3 2.97% 
New Zealand 2 1.98% 
Botswana 1 0.99% 
Germany 1 0.99% 
Japan 1 0.99% 
Table W-7: Country where graduate is currently working. 
 
 
All Items Ranked on Mean Score 
     
  
    Low High 
Item Rank Mean SD 
95% 
Confidence 
Interval 
Q08-1 Ability to learn 1 4.75 0.67 4.62 4.88 
Q10-4 Responsibility 1 4.72 0.67 4.59 4.85 
Q08-6 General problem solving 1 4.66 0.70 4.53 4.80 
Q10-1 Initiative/Motivation to work 2 4.62 0.73 4.48 4.77 
Q08-2 Attention to detail 2 4.61 0.76 4.47 4.76 
Q08-8 Working under pressure 2 4.58 0.75 4.44 4.73 
Q07-6 SQL 2 4.57 0.80 4.42 4.73 
Q10-2 Integrity/Honesty/Ethics 2 4.56 0.75 4.42 4.71 
Q10-3 Professional Ethics 2 4.56 0.75 4.42 4.71 
Q10-6 Time Management 2 4.56 0.83 4.40 4.73 
Q10-5 Self Management and Self Motivation 2 4.54 0.73 4.40 4.69 
Q08-4 Creativity and developing solutions to 
business problems 2 4.50 0.76 4.36 4.65 
Q09-5 Team work 2 4.49 0.80 4.33 4.64 
Q05-1 Software development (Agile Dev, CASE 
tools, Methodologies, User Interface Design. 
Systems Analysis and Design. Web based Appl. 
Dev., Programming) 2 4.44 0.89 4.26 4.61 
Q09-6 Lifelong learning 2 4.44 0.77 4.29 4.59 
Q08-3 Business problem solving 2 4.43 0.85 4.26 4.59 
Q08-5 Critical thinking 2 4.43 0.79 4.27 4.58 
Q11-3 Oral communication skills 3 4.40 0.75 4.25 4.54 
Q11-4 Written communication skills 3 4.31 0.80 4.15 4.46 
Q07-1 .Net, AJAX, ASP 3 4.25 0.97 4.06 4.44 
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Q06-5 Project and Risk Management 3 4.22 0.84 4.05 4.38 
Q09-2 Interpersonal relationships 4 4.21 0.78 4.06 4.36 
Q11-5 Questioning skills 4 4.18 0.84 4.01 4.34 
Q09-1 Conflict resolution 4 4.14 0.75 3.99 4.28 
Q09-4 Self esteem 4 4.13 0.88 3.96 4.30 
Q07-2 C, C++, C# 4 4.11 0.98 3.92 4.30 
Q07-3 XML, HTML, XHTML, DHTML 4 4.11 0.92 3.93 4.29 
Q08-9 Working individually 4 4.06 0.98 3.87 4.25 
Q05-3 Information management (EDI, OLAP, Data 
Mining/Warehousing, Business Intelligence, 
Knowledge Management) 4 4.03 0.99 3.84 4.22 
Q11-1 Presentation skills 4 4.01 0.92 3.83 4.19 
Q09-3 Leadership 5 3.94 0.86 3.77 4.11 
Q06-1 Business processes (Business process 
modeling, Finance, Marketing, Supply chain 
Management, Business areas) 5 3.93 1.16 3.70 4.16 
Q05-2 Business applications (Customer Relationship 
Management, Decision Support Systems, ERP, 
Operating Systems, Transaction Processing 
Systems) 5 3.91 1.03 3.71 4.11 
Q06-3 Strategy skills (Business Intelligence, 
Business Strategy, Project Strategy, Ethics, 
Governance, Business Sustainability, Industry 
knowledge). 5 3.87 1.04 3.67 4.07 
Q08-7 Research skills 5 3.85 0.93 3.67 4.03 
Q05-4 Hardware (Business Continuity, IT 
Architecture, Networks, security, Voice/data/ wireless 
Telecom) 5 3.77 1.03 3.57 3.97 
Q07-4 Java, J2EE, J2P 5 3.73 1.12 3.51 3.95 
Q11-2 Negotiation skills 6 3.66 0.90 3.49 3.84 
Q06-2 Management skills (Change management, 
Outsourcing, Global and virtual teams) 6 3.62 1.08 3.41 3.83 
Q06-4 Entrepreneurship 6 3.59 1.01 3.40 3.79 
Q07-5 Perl, PHP 7 3.14 1.12 2.92 3.36 
Q11-6 International language speaking abilities 8 2.80 1.20 2.57 3.04 
Q07-7 VB, Python 8 2.79 1.15 2.57 3.02 
Q07-8 Ada, Cobol, Smalltalk 9 2.20 1.10 1.98 2.41 
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Items Ranked on Mean Score - By Skill Category 
   
  
    Low High 
Item Rank Mean SD 
95% 
Confidence 
Interval 
Q05-1 Software development (Agile Dev, CASE tools, 
Methodologies, User Interface Design. Systems Analysis 
and Design. Web based Appl. Dev., Programming) 2 4.44 0.89 4.26 4.61 
Q05-3 Information management (EDI, OLAP, Data 
Mining/Warehousing, Business Intelligence, Knowledge 
Management) 4 4.03 0.99 3.84 4.22 
Q05-2 Business applications (Customer Relationship 
Management, Decision Support Systems, ERP, Operating 
Systems, Transaction Processing Systems) 5 3.91 1.03 3.71 4.11 
Q05-4 Hardware (Business Continuity, IT Architecture, 
Networks, security, Voice/data/ wireless Telecom) 5 3.77 1.03 3.57 3.97 
Q06-5 Project and Risk Management 3 4.22 0.84 4.05 4.38 
Q06-1 Business processes (Business process modeling, 
Finance, Marketing, Supply chain Management, Business 
areas) 5 3.93 1.16 3.70 4.16 
Q06-3 Strategy skills (Business Intelligence, Business 
Strategy, Project Strategy, Ethics, Governance, Business 
Sustainability, Industry knowledge). 5 3.87 1.04 3.67 4.07 
Q06-2 Management skills (Change management, 
Outsourcing, Global and virtual teams) 6 3.62 1.08 3.41 3.83 
Q06-4 Entrepreneurship 6 3.59 1.01 3.40 3.79 
Q07-6 SQL 2 4.57 0.80 4.42 4.73 
Q07-1 .Net, AJAX, ASP 3 4.25 0.97 4.06 4.44 
Q07-2 C, C++, C# 4 4.11 0.98 3.92 4.30 
Q07-3 XML, HTML, XHTML, DHTML 4 4.11 0.92 3.93 4.29 
Q07-4 Java, J2EE, J2P 5 3.73 1.12 3.51 3.95 
Q07-5 Perl, PHP 7 3.14 1.12 2.92 3.36 
Q07-7 VB, Python 8 2.79 1.15 2.57 3.02 
Q07-8 Ada, Cobol, Smalltalk 9 2.20 1.10 1.98 2.41 
Q08-1 Ability to learn 1 4.75 0.67 4.62 4.88 
Q08-6 General problem solving 1 4.66 0.70 4.53 4.80 
Q08-2 Attention to detail 2 4.61 0.76 4.47 4.76 
Q08-8 Working under pressure 2 4.58 0.75 4.44 4.73 
Q08-4 Creativity and developing solutions to business 
problems 2 4.50 0.76 4.36 4.65 
Q08-3 Business problem solving 2 4.43 0.85 4.26 4.59 
Q08-5 Critical thinking 2 4.43 0.79 4.27 4.58 
Q08-9 Working individually 4 4.06 0.98 3.87 4.25 
Q08-7 Research skills 5 3.85 0.93 3.67 4.03 
Q09-5 Team work 2 4.49 0.80 4.33 4.64 
Q09-6 Lifelong learning 2 4.44 0.77 4.29 4.59 
Q09-2 Interpersonal relationships 4 4.21 0.78 4.06 4.36 
Q09-1 Conflict resolution 4 4.14 0.75 3.99 4.28 
Q09-4 Self esteem 4 4.13 0.88 3.96 4.30 
Q09-3 Leadership 5 3.94 0.86 3.77 4.11 
Q10-4 Responsibility 1 4.72 0.67 4.59 4.85 
Q10-1 Initiative/Motivation to work 2 4.62 0.73 4.48 4.77 
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Q10-2 Integrity/Honesty/Ethics 2 4.56 0.75 4.42 4.71 
Q10-3 Professional Ethics 2 4.56 0.75 4.42 4.71 
Q10-6 Time Management 2 4.56 0.83 4.40 4.73 
Q10-5 Self Management and Self Motivation 2 4.54 0.73 4.40 4.69 
Q11-3 Oral communication skills 3 4.40 0.75 4.25 4.54 
Q11-4 Written communication skills 3 4.31 0.80 4.15 4.46 
Q11-5 Questioning skills 4 4.18 0.84 4.01 4.34 
Q11-1 Presentation skills 4 4.01 0.92 3.83 4.19 
Q11-2 Negotiation skills 6 3.66 0.90 3.49 3.84 
Q11-6 International language speaking abilities 8 2.80 1.20 2.57 3.04 
 
 
  [1.0 to 
1.8) 
[1.8 to 
2.6) 
[2.6 to 
3.4] 
(3.4 to 
4.2] 
(4.2 to 
5.0] 
Mean     S.D. 
Q05-ICT 1 1% 1 1% 13 13% 41 41% 45 45% 4.04 0.70 
Q06-Business 2 2% 3 3% 25 25% 43 43% 28 28% 3.85 0.79 
Q07-Programming 0 0% 4 4% 32 32% 50 50% 15 15% 3.61 0.56 
Q08-Soft-ProbSolv 2 2% 0 0% 0 0% 22 22% 77 76% 4.43 0.59 
Q09-Soft-IntPers 1 1% 1 1% 4 4% 45 45% 50 50% 4.22 0.60 
Q10-Soft-WorkEthic 2 2% 0 0% 0 0% 18 18% 81 80% 4.60 0.64 
Q11-Soft-Language 1 1% 2 2% 14 14% 55 54% 29 29% 3.89 0.63 
Soft-All 2 2% 0 0% 1 1% 32 32% 66 65% 4.29 0.54 
Table W-8: Descriptive Statistics - Scores (n = 101) 
 
        Low High 
Item Rank n Mean SD 95% 
Confidence 
Interval 
Q10-Soft-WorkEthic 1 101 4.60 0.64 4.47 4.72 
Q08-Soft-ProbSolv 2 101 4.43 0.59 4.32 4.55 
Soft-All 3 101 4.29 0.54 4.18 4.39 
Q09-Soft-IntPers 4 101 4.22 0.60 4.11 4.34 
Q05-ICT 5 101 4.04 0.70 3.90 4.17 
Q11-Soft-Language 6 101 3.89 0.63 3.77 4.02 
Q06-Business 6 101 3.85 0.79 3.69 4.00 
Q07-Programming 7 101 3.61 0.56 3.50 3.72 
Table W-8: Scores Ranked 
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